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ABSTRACT 
Thevege la t ion o f 'Widdybaalc F e l l , Upper Teesdale , was 
c l a s s i f i e d , mapped a t 1:10,000 and ( i n p a r t s ) 1:2,500 and 
r e l a t e d t o comparable B r i t i s h , conmiuni t ies . The p h y t o s o c i o l o g i c a l 
r S l e o f the "Teesdale Assemblage" was a l s o i n v e s t i g a t e d . 
The methods o f Z u r i c h - M o n t p e l l i e r p h y t o s o c i o l o g y were used . 
F i e l d a n a l y s i s was f o l l o w e d by a p o l y t h e t i c s u b - d i v i s i o n and 
l i n e a r o r d i n a t i o n o f the d a t a . 
T h i r t y - s i x v e g e t a t i o n u n i t s o r noda encompassing e leven 
a l l i a n c e s , and o r d e r s o f e i g h t c lasses were f o u n d . The complement 
o f noda w i t h i n each a l l i a n c e was termed an ocnodal g roup . 
The c lasses and a l l i a n c e s f o u n d are as f o l l o w s : 
Class 
A s p l e n i e t e a r u p e s t r i s 
Festuco-Brometea 
V i o l e t e a c a l a m i n a r i a e 
M o l i n i o - A r r h e n a t h e r e t e a 
Mont io -Cardamine tea 
P a r v o c a r i c e t e a 
Osycocco-Sphagnetea 
Nar do-G a l Ixine t e a 
A l l i a n c e 
A n d i ^ s a c i o n v a n d e l l i i -
s i l i c e o u s r o c k c r e v i c e v e g e t a t i o n 
( S u b - a l l . Ses ler io-Mesobromion -
s e m i - d i y ca lcareous grass lands 
T h l a s p e i o n c a l a m i n a r i a e -
heavy-meta l mineheap v e g e t a t i o n 
Rar iunculo-Anthoxanthion -
s u b - a l p i n e pas tu res 
C r a t o n e u r i o n -
v e g e t a t i o n o f ca lcareous s p r i n g s 
C a r i c i o n c u r t o - n i g r a e -
meso- t roph ic sedge-marsh 
C a r i c i o n d a v a l l i a n a e -
e u - t r o p h i c sedge-marsh 
E r i c i o n t e t r a l i c i s -
damp heaths 
Er i co -Sphagn ion -
ombrogenous and r a i s e d bogs 
V i o l i o n caninae -
rough grass lands 
Empet r ion n i g r i -
heaths 
(> i i ) 
The <Anodal groups and noda fo rmed t h e mapping u n i t s a t 
1:10,000 and 1:2,500 r e s p e c t i v e l y . They were i d e n t i f i e d by 
dichotomous keys based upon the .occu r rences o f s e v e r a l spec ies . 
Mapping was c a r r i e d o u t on v e r t i c a l a e r i a l photographs a t 
1:7,500 and 1:2,500. 
W i t h i n each a l l i a n c e , the Widdybaok and r e l a t e d B r i t i s h 
communi t ies were i n c o r p o r a t e d i n t o an a s s o c i a t i o n , e i t h e r de novo 
o r one p r e v i o u s l y d e s c r i b e d . V e g e t a t i o n unique to t h i s p a r t o f 
% p e r Teesdale a t o r nea r the s u b - a s s o c i a t i o n r ank occurs i n the 
S^es^l£rijo_;^Mjesobromi£n and £ a r i £ i £ n _ d £ v - a l ^ i a n a e ; d i s t i n c t i v e 
v e g e t a t i o n w i t h i n the o t h e r a s s o c i a t i o n s ' i s a t a much l o w e r l e v e l . 
The members o f the . Teesdale Assemblage are p r e s e n t m a i n l y i n 
communi t ies r e f e r a b l e t o those syntaxonomic u n i t s f o r wh ich they 
a re c h a r a c t e r s / d i f f e r e n t i a l s i n Europe. S i x t y p e r c e n t occur i n 
e i t h e r the S^es_l£rj^o-M£sobromion o r the £ a £ i £ i £ n _ d £ v - a l l ^ i a n a e whose 
Upper Teesdale communit ies f e a t u r e p r o m i n e n t l y i n l a r g e - s c a l e 
l i m e s d ive rgens t r a n s i t i o n zones between l o w l a n d and s u b - a l p i n e 
v e g e t a t i o n . 
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PART I 
INTROmCTIOB! 
and 
METHODS 
INTRO njcTiom 
The Tees V a l l e y and C l e v e l a n d Water A c t which a u t h o r i s e d the 
Cow Green R e s e r v o i r scheme i n Upper Teesdale i n the n o r t h Pennines 
became l a w i n 1967. Because o f o p p o s i t i o n t o the A c t , the c h i e f 
b e n e f i c i a r y . I m p e r i a l Chemical I n d u s t r i e s L t d . , donated fUnds t o s e t up 
a t r u s t known as the Teesdale T r u s t . T h i s was to f i n a n c e a l a r g e - s c a l e 
programme o f s c i e n t i f i c r e s e a r c h i n the a rea which i s p a r t i c u l a r l y 
n o t e w o r t h y as b e i n g the s i t e o f many p l a n t species o f r e s t r i c t e d 
d i s t r i b u t i o n i n t h e B r i t i s h I s l e s and r e p r e s e n t i n g s e v e r a l g e o g r a p h i c a l 
e l emen t s . Widdybank F e l l f e a t u r e d h i g h l y i n the debate p r e c e d i n g the 
c o n s t r u c t i o n o f the r e s e r v o i r a s . i t suppor t s a l a r g e p r o p o r t i o n o f t h i s 
f l o r a , p a r t o f wh ich was t o be l o s t upon i n u n d a t i o n . A l t h o u g h some 
b o t a n i c a l s t u d i e s had p r e v i o u s l y been made i n Upper Teesdale , none had 
c o n c e n t r a t e d upon the v e g e t a t i o n (as opposed t o the f l o r a ) o f Widdybank 
F e l l n o r had any t h o r o u g h e v a l u a t i o n been made o f the e x t e n t t o which 
t h e p l a n t communit ies are \aniq.ue i n the B r i t i s h I s l e s . The Teesdale 
T r u s t , t h e r e f o r e , agreed t o a l l o c a t e funds f o r such an i n v e s t i g a t i o n 
the o b j e c t i v e s o f wh ich were t h r e e f o l d : 
1) t o p r o v i d e v e g e t a t i o n maps o f the whole F e l l a t 1:10,000 and o f 
those p a r t s o f p a r t i c i i l a r phytogeographic i n t e r e s t a t 1:2,500; 
2) t o i n c o r p o r a t e the v e g e t a t i o n a l u n i t s d i s t i n g u i s h e d i n t o the 
system o f p l a n t community c l a s s i f i c a t i o n used th roughou t Europe 
( O b e r d o r f e r 1957, W e s t h o f f and den H e l d I969); 
3) t o r e l a t e the Widdybank communit ies t o comparable v e g e t a t i o n 
•types d e s c r i b e d i n o t h e r B r i t i s h s t u d i e s . 
The r e s u l t i n g survey and i t s f i n d i n g s are de sc r ibed i n t h i s 
t h e s i s . A l l t he p l a n t communit ies o f Widdybank F e l l have been s t u d i e d 
arid p a r t i c i i l a r a t t e n t i o n has been p a i d t o those c o n t a i n i n g the r a r e 
s p e c i e s . The s t a t u s o f these species has been cons ide red a l s o . 
T h i s i n t r o d u c t o r y chap te r i s concerned w i t h the g e n e r a l background 
t o t h e s t u d y , l o c a t i o n , c l i m a t e , topography, geology and s o i l s o f 
Widdybank F e l l . I t g i v e s a b r i e f o v e r a l l d e s c r i p t i o n o f the main 
v e g e t a t i o n types and ment ions l a n d use and c e r t a i n f e a t u r e s o f 
v e g e t a t i o n a l h i s t o r y . 
SCIENCE 
8ECTI0H 
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Background 
Upper Teesdale has been famed f o r over a c e n t u i y as one o f the 
l o c a t i o n s o f spec ies r a r e i n B r i t a i n . The e a r l i e s t ment ion o f the 
t h e d i s c o v e r y o f such a s p e c i e s , however, was i n 1718 when John Ray 
f o u n d P o t e n t i l l a f r u t i c o s a "by M i c k l e Force , Teesdale" (Bradshaw I965). 
The subsequent r e c o r d s , many made d u r i n g the f i r s t h a l f o f the 
n i n e t e e n t h c e n t u r y and o t h e r s made as r e c e n t l y as I968, are summarised 
i n the accoi in t s by P i g o t t (1956) and Bradshaw (1965, 1970). 
ffiddybank P e l l has a l r e a d y f e a t u r e d , u s u a l l y p r o m i n e n t l y , i n 
t h e v e g e t a t i o n a l d e s c r i p t i o n s o f Upper Teesdale made by P i g o t t (1956), 
Bradshaw and C l a r k (19^5) and. Bradshaw (1970, i n c o r p o r a t i n g R a t c l i f f e 
1966, u n p u b l i s h e d ) . These accounts dea l w i t h b o t h the f l o r a and the 
p l a n t communi t i e s , c o n s i d e r a b l e emphasis b e i n g p l a c e d on the f o r m e r . 
The p r e s e n t s t u d y , a lmos t e n t i r e l y c o n f i n e d to ffiddybank F e l l , i s 
c h i e f l y concerned w i t h the p l a n t communit ies and cons ide r s the f l o r a 
w i t h i n t h i s c o n t e x t thus c o n t i n u i n g and e x t e n d i n g the t r e n d d i s c e r n i b l e 
i n the e a r l i e r w o r k s . 
L o c a t i o n 
(See F i g s . A a j i d B) 
P a r t o f the e a s t e r n watershed o f the n o r t h Pennines i s d r a i n e d by 
the R i v e r Tees wh ich l i e s n o r t h o f the Swale and sou th o f the Tyne and 
t h e Wear. The te rm "Upper Teesdale" can be b r o a d l y appMed to t h a t 
p a r t o f the Tees v a l l e y bdtween i t s source a t 2j630 f t (793ni) on the 
e a s t e r n s ide o f Cross P e l l and the town o f M i d d l e t o n i n Teesdale a t 
750 f t (229m) about 20 m i l e s downstream (Johnson I965). I t may, 
however , be more n a r r o w l y d e f i n e d as t h a t area between and i n c l u d i n g 
t h e Moor House H a t i o n a l Na tu re Reserve a t about 1,900 f t (579ni) and the 
h a m l e t o f Newbigg in (85O f t , 259m) about 10/2 m i l e s away. T h i s i s the 
r e g i o n shown i n P i g . B ; the i n s e t shows the p o s i t i o n o f Upper Teesdale 
r e l a t i v e to the B r i t i s h I s l e s as a who le . 
Widdybank P e l l , l i e s i n the m i d d l e o f t h i s area on the n o r t h bank 
o f a l o o p i n the Tees o p p o s i t e i t s c o n f l u e n c e w i t h Maize Beck. The 
Tees forms the sou th -wes t e rn boundary o f County Durham; to the west 
l i e s Meldon H i l l i n the county o f Westmorland and t o the sou th Cronkley 
P e l l i n the N o r t h R i d i n g o f Y o r k s h i r e . 
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The r i v e r forms the wes t e rn and sou the rn bo imdar ies o f the 
sq. m l ( 5 % sq. km) mapped; the n o r t h e r n i s marked by the fence 
n o r t h o f S lapes tone S ike and s o u t h o f Peghom Sike and the ea s t e rn 
bounda iy by the F e l l w a l l r u n n i n g f r o m Peghom Sike to Widdybank Farm 
and thence t o the r i v e r ( F i g . A ) . 
C l i m a t e 
D e t a i l e d c l i m a t o l o g i c a l o b s e r v a t i o n s have been made on Widdybank 
F e l l o n l y s ince J a n u a i y 196'8. I n the \ i n p u b l i s h e d r e p o r t s o f M i l l a r 
and B u f f e y ( o n wh ich t h i s account l a r g e l y draws) these o b s e r v a t i o n s 
a re compared w i t h and d i scussed i n the l i g h t o f the records ga the red 
s i n c e the 1930s by the s t a t i o n s a t Moor House (1,825 f t , 556m) and 
Grea t Dun F e l l (2 ,779 f t , 847m) wh ich l i e r e s p e c t i v e l y 41^ 2 and 7/^ 2 m i l e s 
t o t h e n o r t h - w e s t . The da ta o b t a i n e d by the m e t e o r o l o g i c a l s t a t i o n 
a t If6^0 f t (509m) on Widdybank show a c lo se s i m i l a r i t y t o the 
c o n d i t i o n s a t Moor House; t h e r e are low temperatures f o r much o f the 
y e a r , h i g h p r e c i p i t a t i o n and nea r cons t an t w i n d s , thus f u l f i l l i n g the 
d e s c r i p t i o n o f " s u b - a r c t i c " o f t e n a p p l i e d ' t o - t h i s , p a r t of . Up^er : 
Teesdftle. ; • . - . , 0 
A i r f r o s t i s p o s s i b l e i n any month o f the y e a r and the re may be 
l o n g p e r i o d s o f con t inuous f r o s t . Minimum a i r and ground temperatures 
can r e a c h as l o w as 0 ° F ( -18°C) and - 4 . 5 ° F ( - 2 0 . 3 ° C ) r e s p e c t i v e l y and 
i n n i n e months o u t o f the f i r s t two y e a r s ' o b s e r v a t i o n s , t he l o w e s t a i r 
t empera tu re r e c o r d e d on Widdybank was l o w e r than t h a t a t Grea t Dun F e l l . 
The g r o w i n g season, measured as the number o f days w i t h a mean 
t empera tu re above 4208°F ( 6 ° C ) j i s 177 days . T h i s compares w i t h I70 
days a t Moor House, 145 on Grea t Dun F e l l and 23O a t Newton Rigg 
561 f t (l71ni) i n the Eden V a l l e y to the west o f the Pennine watershed . 
The mean annual r a i n f a l l on Widdybank i s j u s t under 70" (178 cm), 
5 t o 6" l e s s than a t Moor House; the mon th ly d i s t r i b u t i o n v a r i e s g r e a t l y 
from y e a r to y e a r . Although t h e r e a re often l o n g p e r i o d s of h i g h 
h u m i d i t y , i t may sometimes be v e r y much l o w e r than i n the lowlands 
( c f . Smi th 1970) . P r e c i p i t a t i o n occurs on a lmost 3OO days pe r annum 
V M i l l a r (197O); p e r s o n a l communicat ion 
B u f f e y (1970); p e r s o n a l communicat ion 
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and t h e r e i s u s u a l l y snow cove r on more than 100 days; snow can f a l l 
a t any t ime between the b e g i n n i n g o f October and l a t e . A p r i l / e a r l y May. 
The w i n d speed a t the h i g h e r p a r t s o f the Pennines i s about t w i c e 
t h a t i n the e a s t e r n lowlands o f Coxmty Durham; over the t e n yea r p e r i o d 
1957-1968, S m i t h (1970) r e co rds a mean o f I3.7 k n o t s a t Moor House 
compared w i t h 7.4 k n o t s a t Durham U n i v e r s i t y Obse rva to iy l y i n g a t 335 f t 
(102m). The w i n d speed a t Moor House i s thought t o be near t o the 
l i m i t i n g v a l u e f o r t r e e g r o w t h i n the open i n the B r i t i s h I s l e s ; the 
maximum r e c o r d e d on Widdybank i s a g u s t o f 130+ k n o t s i n mid - Janua iy 
1968. Under a n t i c y c l o n i c c o n d i t i o n s the w e s t e r l y a i r s t r e ams c r o s s i n g 
t h e Pennines can be c h a n n e l l e d doim the da les f rom the h i g h e r p l a t e a u x 
( k a t a b a t i c d r a inage ) t he reby p r o d u c i n g tempera ture i n v e r s i o n s ( S m i t h 
1970) and g i v i n g c o l d e r tempera tures a t l o w e r r a t h e r than h i g h e r 
a l t i t u d e s ( e . g . the r e c o r d i n g on Widdybank o f temperatures l o w e r than 
those oni Grea t Dun P e l l ment ioned above) 
Topography 
(See F i g . 1 ) 
The sou th s i d e o f Widdybank F e l l i s bounded by/100 f t (31m) a lmost 
v e r t i c a l f a c e known as F a l c o n C l i n t s which r i s e s f r o m about 1,350 f t 
(411m)/to a f l a t bench o f 73 sq m l ( l sq km) i n area l y i n g a t 
a p p r o x i m a t e l y 1,650 f t (503m). On the n o r t h e r n edge o f t h i s bench a 
s h o r t e r escarpment r i s e s t o a f l a t and p l a t e a u - l i k e s ixmmit ,^ /^ sq ml 
i n e x t e n t , a t 1,700-1,725 f t (5l8-526m). The east s i de o f t h i s p l a t e a u 
drops r e l a t i v e l y s h a r p l y ( a l t h o u g h n o t as s t e e p l y as on the sou th) t o 
1,325 f t (404m) b u t t o the west t h e r e i s a g radua l s lope down t o the 
Cow Green R e s e r v o i r a t about 1,600 f t (488m). ( T h i s s i de o f the P e l l 
was f o r m e r l y boitridsd by the Tees wh ich f l o w e d some fO f t l o w e r - see 
below.) The n o r t h e r n edge o f the P e l l merges w i t h i t s su r round ings a t 
1,650 f t (503m). 
Widdybank P e l l i s d r a i n e d on a l l s i d e s , except the n o r t h , by 
s i k e s ( s m a l l s t r e a m s ) ; those on the west and sou th i ^ m d i r e c t l y i n t o 
:the Teesv I m m e d i a t e l y above i t s j u n c t i o n w i t h Maize Beck, oppos i t e 
t h e sou th -wes t c o m e r o f the P e l l , the r i v e r runs over the Cauldron 
Snout f a l l , a drop o f 100 f t (31m) i n 300; below t h i s i t passes th rough 
t h e gorge fo rmed by t h e c l i f f s o f Fa lcon C l i n t s and Cronkley Scar . 
¥ M i l l a r (I970): p e r s o n a l communicat ion 
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The s i t u a t i o n above the w a t e r f a l l was changed d u r i n g the p e r i o d 
September 1967 t o September I97O w i t h the c o n s t i u c t i o n o f the dam 
f o r t h e Cow Green R e s e r v o i r . P r i o r t o t h i s , the r i v e r f l o w e d i n a 
b r o a d channel t h r o u g h a wide U-shaped v a l l e y ; the i n u n d a t i o n which 
f o l l o w e d the c o m p l e t i o n o f the dam 1,000 f t (305m) upstream f r o m the 
w a t e r f a l l , l e d to the f o r m a t i o n o f the r e s e r v o i r c o v e r i n g the l o w e r 
p a r t s o f Meldon H i l l t o the west and Widdybank F e l l t o the ea s t . When 
f u l l , the r e s e r v o i r covers an area o f 770 acres and the top wa te r l e v e l 
i s a round 1,603 f t (489m). 
A p u b l i c r i g h t - o f - w a y , the B i r k d a l e T r a c k , runs a p p r o x i m a t e l y 
n o r t h - s o u t h on the wes te rn f l a n k o f the F e l l . I t s k i r t s the summit 
p l a t e a u , drops ove r the s h o r t e r escarpment and passes across the f l a t 
bench b e f o r e t r a v e r s i n g the r i v e r between the dam and Cauldron Snout . 
Geology 
(lee F i g . B) 
The g e o l o g i c a l s t r u c t u r e ( s o l i d and d r i f t ) and g e n e r a l s o i l types 
o f Widdybank and Cronk ley F e l l s have been d e s c r i b e d by Johnson, 
Robinson and Homung (1971) and t h e r e f o r e need o n l y be b r i e f l y o u t l i n e d 
h e r e . F i g . B i s t aken f r o m t h e i r p u b l i c a t i o n . 
^Much o f Widdybank F e l l comprises m a t e r i a l l a i d down d u r i n g the 
Lower C a r b o n i f e r o u s p e r i o d , p r i n c i p a l l y the Lower Limestone Group. 
T h i s i s dominated by t h i c k l a y e r s o f the Melmerby Scar l i m e s t o n e o f low . 
carbonaceous c o n t e n t wh ich are separa ted by t h i n layeoB o f sha le and 
sands tone . Outcrops o f these rocks a re f o u n d as a band l y i n g towards 
the w e s t , sou th -wes t and sou th edges o f the F e l l and a l so on the n o r t h -
west o f the summit p l a t e a u . F a r t h e r n o r t h - w e s t the M i d d l e Limestone 
Group o u t c r o p s ; these l i m e s t o n e s t r a t a are dark c o l o u r e d , h a v i n g a much 
h i g h e r carbonaceous c o n t e n t . 
F o l l o w i n g the u p l i f t and doming o f the r e g i o n towards the end o f 
the C a r b o n i f e r o u s p e r i o d , the Great Whin S i l l was emplaced across n o r t h g n | 
E n g l a n d . I n t h i s p a r t o f Upper Teesdale ( i . e . t o the west o f the 
f a x i l t e d monoc l ine known as the B u r t r e e f o r d Dis tu rbance - see F i g . B ) 
t h e S i l l i s a t i t s l o w e s t s t r a t i g r a p h i c a l h o r i z o n - c l o se t o the base 
o f the Melmerby Scar l i m e s t o n e - and near i t s maximum t h i c k n e s s . The 
subseq.uent e r o s i o n (perhaps l a s t i n g the 50 m i l l i o n yeaiB f r o m the e a r l y 
T e r t i a r y t o the p r e s e n t day) has i n some p laces removed the s o f t e r 
r o c k s o v e r l y i n g the S i l l l e a d i n g t o the f o r m a t i o n 
" o f f l a t benches 
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on b o t h Widdybank and Cronk ley F e l l s ; t h e i r a lmos t v e r t i c a l faces 
f o n n Fa lcon C l i n t s and Cronk ley Scar r e s p e c t i v e l y . Other Whin S i l l 
o u t c r o p s s t a n d o u t as p r o j e c t i n g ! ^ headlands" on the sou th and eas t s ides 
o f Widdybank. D u r i n g the Quaternary g l a c i a t i o n , d r i f t was depos i t ed 
o v e r l a r g e p a r t s o f t h e F e l l s b l a n k e t i n g much o f the Lower Ca rbon i f e rous 
l i m e s t o n e and p a r t s o f the Whin S i l l . 
I n a d d i t i o n t o t h e p r o v i s i o n o f v a r i o u s s t r u c t u r a l c h a r a c t e r i s t i c s , 
t h e Whin S i l l i n t r u s i o n has had two o t h e r f a r - r e a c h i n g e f f e c t s . The 
ensu ing m i n e r a l i s a t i o n o f the s u r r o u n d i n g l imes tone l e d t o the f o i m a t i o n 
o f v e i n s of ga l ena and b a i y t e s wh ich have been e x t r a c t e d over the l a s t 
200 y ea r s by d r i f t m i n i n g . T h i s has l e f t a v i s i b l e mark upon the 
r e g i o n i n the p a r t i a l l y v e g e t a t e d s p o i l - h e a p s and t r i a l work ings ( i . e . 
h o r i z o n t a l channe ls ) , , the vmeven ground s u r f a c e and the m i n e r s ' t r a c k s . 
The o t h e r consequence o f the Whin S i l l i n t r u s i o n was t o g i v e a 
bed rock f o r m a t i o n w h i c h has l e d to a " g e o l o g i c a l s e t t i n g unknoira 
o u t s i d e Upper Teesdale i n B r i t a i n " ( Johnson, Robinson and Homung 1971) 
due t o the f o r m a t i o n o f t h i c k marble bands i n the l i m e s t o n e . The 
a l m o s t - p u r e beds o f the Melmerby Scar l i m e s t o n e were r e c r y s t a l l i s e d by 
c o n t a c t w i t h the Whin S i l l f o r a d i s t a n c e o f about f t (-•25m). 
f r o m i t s u p p e t s u r f a c e and f o r a s h o r t d i s t a n c e be low. V e i y l i t t l e 
r e c r y s t a l l i s a t i o n t o o k p l a c e i n the M i d d l e Limestone owing to the 
presence o f o r g a n i c m a t e r i a l . 
A l l the exposed Melmerby Scar l i m e s t o n e - on tHe west eirounEt 
Slapes tone S ike immed ia t e ly above the r e s e r v o i r , f o r m i n g the escarpment 
on the sou th -wes t and s o u t h and p a r t o f the F e l l top p l a t e a u - i s i n 
t h i s metamorphosed f o r m . A h i g h p r o p o r t i o n o f the unvege ta ted areas 
o f t h i s rook a re covered by the f i n e g r a i n s o f " r o t t e n " m a r b l e known as 
" sugar l i m e s t o n e " produced by s u b - s u r f a c e wea the r ing f o l l o w e d by e r o s i o n 
o f the v e g e t a t i o n , s o i l and d r i f t c o v e r . 
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S o i l s 
These are d e s c r i b e d i n d e t a i l i n P a r t I I i n c o n j u n c t i o n w i t h 
t h e d i s c u s s i o n o f the v a r i o u s v e g e t a t i o n t y p e s . 
Johnson, Robinson and Homung ( l 97 l ) no te t h a t the presence o r 
absence and t h i c k n e s s o f the d r i f t a re m a j o r f a c t o r s i n d e t e r m i n i n g the 
r 8 l e o f the l i m e s t o n e i n the s o i l f o r m a t i o n . Peaty g l e y e d p o d s o l s , 
p e a t y g l e y s o r deep pea t s develop where the d r i f t i s over 60 cm (2372106) 
deep, brown e a r t h s o r brown ca lca reous s o i l s where i t i s between 30 and 
60 cm and r endz inas where the c o v e r i n g i s l e s s than 30 cm. 
V e g e t a t i o n 
The t h r e e f e a t u r e s o f l-fhin S i l l , metamorphosed l imes tone and 
d r i f t covered l i m e s t o n e are each c l e a r l y v i s i b l e i n t h e i r t o p o g r a p h i c a l 
s t r u c t u r e s and i n the n a t u r e o f the v e g e t a t i o n developed on them. 
B r i e f men t ion must t h e r e f o r e be made o f the l a t t e r i n t h i s i n t r o d u c t o i y 
s e c t i o n ; r e f e r e n c e s h o u l d be made to F i g . A, the v e g e t a t i o n map o f 
Widdybank F e l l a t a s c a l e o f 1:10,000. 
The near v e r t i c a l Whin S i l l f aces bear a m i x t u r e o f hea th and 
r o c k - s u r f a c e v e g e t a t i o n o f the c lasses N a r d o - £ a l l x u i £ t e a and A s £ l e n i e j t e a 
Tu^QBtxiB^ r e s p e c t i v e l y . The f l a t bench above Fa lcon G l i n t s i s l a r g e l y 
c o v e r e d by bog and wet h e a t h commxinities o f the 0 ; ^ C £ C £ o - S 2 h a g n e j t e a as 
i s t h a t ( f l a t o r g e n t l y s l o p i n g ) p a r t o f the top o f the F e l l wh ich i s 
d r i f t cove red . S u r r o i m d i n g the bogs a re o t h e r areas o f hea th and /or 
rough g ra s s l ands ( b o t h i n the same c l a s s ) . 
l y i n g between these two p e a t covered areas i s the metamorphosed 
l i m e s t o n e escarpment b e a r i n g s p e c i e s - r i c h g r a s s l a n d v e g e t a t i o n o f the 
F e s _ t u c £ - B r £ m £ t e a . The o t h e r metamoiphosed l imes tone exposures, l y i n g 
on the west and near the F e l l summit, a re a l so covered ( p r i n c i p a l l y ) 
by F e £ t u c £ - B r o m £ t £ a communi t i es . The spo i l - heaps and t r i a l d i g g i n g s 
l e f t by the m i n i n g o p e r a t i o n s are c o l o n i s e d by the s p e c i a l i s e d 
v e g e t a t i o n o f the V i £ l £ t £ a _ c a l a m i j i a r i ^ ^ Assoc i a t ed w i t h the dra inage 
w a t e r f r o m the l i m e s t o n e are the ca lcareous f l u s h e s and sedge marshes 
o f t he £ a £ i £ i £ n _ d a v a l ] ^ i a n a e ( P a j y q c a r i c e t e a ) -whi l s t the s u b - a l p i n e 
p a s t u r e - l i k e g r a s s l a n d p l a n t s o f the R a n i m c u l £ - A n j y i £ s ^ ( M 6 l i n i o -
Arrhenatheret_ea) develop i n r a t h e r pea ty p laces w i t h ca lcareous 
i r r i g a t i o n . i n damp h o l l o w s and bes ide s t reams. Sedge marshes o f the 
£ a r i £ i £ n _ c u r t G - n i g r a £ ( a l s o P a r v £ c a r i o £ t £ a ) occur where the dra inage 
w a t e r i s l e s s n u t r i e n t - r i c h . 
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The r e s e r v o i r has d e s t r o y e d between 5 and lOfi o f each o f the 
P^e£ tuc£-Brom£t£a and £ a r i £ i £ n _ d ^ v a l l ^ i a n a e communit ies and IQffo o f the 
R a m i n c u l £ - J n j t h £ x a n j t o communi t i es . c o n t r a s t , a much s m a l l e r 
p r o p o r t i o n , o f v e g e t a t i o n o f the 022^c£C£o-S£hag5ie_tea and the N a r d £ -
£ a l l u n e t £ a , o f much l e s s phy togeograph ic i n t e r e s t , has been a f f e c t e d . 
Land use 
The Upper Tees v a l l e y i s , i n c o n t r a s t t o t h a t o f the Wear a t the 
same a l t i t u d e , l a r g e l y t r e e l e s s . T h e . h i g h e s t conspicuous p l a n t a t i o n 
l i e s above the Langdon Beck H o t e l a t 1,400-1,450 f t (427-442m), another 
nea r E t t e r s g i l l i s about 50 f t l o w e r and a l a r g e r area i s s i t u a t e d 
a round H i g h Force a t 1,000-1,100 f t (305-335m). On Widdybank F e l l 
i t s e l f on the s teep f a c e o f Fa lcon C l i n t s , t he re are i s o l a t e d specimens, 
m o s t l y r a t h e r s t u n t e d , o f Populus t r e m u l a , Crataegus monogyna, 
J u n i p e r u s commxmis. Be t u l a :^mmiu3:n and Sorbus aucupa r i a . A s t u n t e d 
p l a n t o f Pinus s y l v e s t r i s has been f o u n d i n the g r a s s l a n d on the l imes tone 
escarpment w h i l s t s c a t t e r e d here and t h e r e are shoots o f S a l i x repens . 
A d w a r f e d B e t i i l a nana shrub grows on the bog below the escarpment. 
T h i s t r e e l e s s c o n d i t i o n i s a r e s u l t o f the p a s t and p resen t l a n d 
use o f the a r e a . The F e l l i s u t i l i s e d to -day f o r sheep f a r m i n g and 
grouse s h o o t i n g and t h i s has been the p r a c t i c e f o r many decades. The 
sheep g r a z i n g , w h i c h con t i nues t h roughou t t he y e a r except i n ex t remely 
h a r d w i n t e r s , p r e v e n t s t r e e r e g e n e r a t i o n and a s s i s t s i n p r o m o t i n g the 
c o m p e t i t i v e advantage o f the l e s s common species o f the a rea . T h i s has 
been shown by tbe t w o f o l d decrease i n species c o n t e n t o f f l u s h 
communi t ies on the s o u t h - e a s t e r n f l a n k o f the F e l l which have been 
e n c l o s e d f o r f i v e years"* "^*". The cons t an t g r a x i n g may a l so m a i n t a i n the 
o v e r a l l s t a b i l i t y o f the bo imdar ie s between the l imes tone g r a s s l a n d 
sensu s t r i c t a and a f o r m o f i t w i t h C a l l u n a . Comparison o f a e r i a l 
photographs t aken w i t h a 13-year i n t e r v a l r e v e a l s encroachment by the 
C a l l u n a i n t o t he g r a s s l a n d b u t dead shoots o f the shrub have been f o u n d 
If. ^ 
be low grassy t u r f f r o m w h i c h i t i s now absent . Graz ing by the r a b b i t s 
w h i c h were f o r m e r l y p r e v a l e n t i n the area would have c o n t r i b u t e d t o t h i s . 
^ Bradshaw (l97l) : p e r s o n a l communicat ion 
++ Be l l amy (1970) : p e r s o n a l communication 
¥ -V Bradshaw (1972) : p e r s o n a l commxinication 
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The e f f e c t o f r o t a t i o n a l b u r n i n g o f t h e b l a n k e t bog t o p r o v i d e 
young and s u c c u l e n t shoots f o r the grouse can be seen i n the d i f f e r e n t 
p r o p o r t i o n s o f c e r t a i n spec ies i n the b ; i m e d and unbumed bog . I n 
s e v e r a l areas examined a t l e a s t 15 y ea r s a f t e r b u r n i n g , t h e r e was s t i l l 
a much g r e a t e r p r o p o r t i o n o f Eriophoprum vagina tum than C a l l u n a compared 
w i t h o r i g i n a l l y s i m i l a r bog dominated j o i n t l y by Ca l luna and 
Er iophorom and b e a r i n g no t r a c e o f b u r n i n g . Working on the Moor 
House N . N . R . , Eddy, Welch and Rawes (1969) have f o u n d t h a t the 
p r o p o r t i o n s o f Empetrum and s e v e r a l b i y o p h y t e spec ies a l s o decreased 
marked ly a f t e r b u r n i n g and t h a t complete r e g e n e r a t i o n takes between 
12 y e a r s a t l o w e r a l t i t u d e s and 20 yea rs a t a l t i t u d e s above 1,9^9 f t 
(600m). 
V e g e t a t i o n a l h i s t o i y 
S e v e r a l f a c t o r s a re c o n s i d e r e d by P i g o t t (1956) t o have p l a y e d a 
p a r t i n the maintenance o f the p h y t o s o c i o l o g i c a l l y i m p o r t a n t communities 
o f Widdybank F e l l . Two o f these , c l i m a t e and g e o l o g y , have a l r e a d y 
been d i scus sed , and i n the f i n a l s e c t i o n o f t h i s work v a r i o u s 
e n v i r o n m e n t a l f e a t u r e s a r i s i n g f r o m the un ique g e o l o g i c a l s t r u c t u r e 
a re d e a l t w i t h i n d e t a i l . The p re sen t l a n d use has a l r e a d y been 
d e s c r i b e d and i t i s a p p r o p r i a t e t o men t ion a t t h i s p o i n t some aspects 
o f p r e v i o u s l a n d use and o f the v e g e t a t i o n a l h i s t o r y . 
T u r n e r e t a l ( i n p r e s s ) have shown t h a t many o f the species f o r 
w h i c h Upper Teesdale i s n o t e d t o -day have been p r e s e n t th3X)ughout the 
p o s t - g l a c i a l , thus c o n f i r m i n g the r e l i c t n a t u r e o f the f l o r a suggested 
by P i g o t t (1956). F u r t h e r , even d u r i n g the b o r e a l and a t l a n t i c f o r e s t 
maximum, the t r e e canopy was s u f f i c i e n t l y open to p e r m i t the s x i r v i v a l 
o f a r i c h and v a r i e d g round f l o r a . 
Be l l amy e t a l (1969) suggest t h a t the p a r t i c u l a r v e g e t a t i o n a l u n i t s 
i n t d i i c h these spec ies grow to -day may be a "p roduc t o f r e c e n t l a n d use" . 
T h i s i s c o n f i r m e d and q u a l i f i e d by Turne r e t a l (see a l s o Tiarner 1970) 
who have f o u n d two c lea rance phases a s s o c i a t e d w i t h increases i n grass 
p o l l e n i n a diagram c o n s t r u c t e d f r o m a pea t sample taken c lose t o the 
l i m e s t o n e escarpment. The f i r s t c l e a r a n c e , w h i c h - i b n o t v e i y 
p rono imced , has been da ted r a t h e r e a r l i e r than 5OOO B . P . and c o r r e l a t e s 
w i t h a r c h e o l o g i c a l evidence t h a t l a t e M e s o l i t h i c man was h u n t i n g 
r e g u l a r l y i n the a r e a . F o l l o w i n g r e g e n e r a t i o n o f the woodland, the 
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m a j o r c l ea rance commenced about 2600 B . P . and the h i g h p r o p o r t i o n o f 
g r a s s and h e a t h e r p o l l e n has c o n t i n u e d i m t i l the p r e sen t day. T h i s 
i s a s s o c i a t e d w i t h the coming o f I r o n Age man t o the F e l l s and the 
r e q u i r e m e n t o f wood f o r b u r n i n g , b u i l d i n g and, l a t e r , s m e l t i n g and 
w i t h the consequent i n c r e a s e i n g r a z i n g p r e s s u r e . The records i n 
t h e p e a t samples o f s e v e r a l o f the r a r e spec i e s , e s p e c i a l l y those 
f o u n d i n p r e s e n t day g r a s s l a n d communi t ies , are c o n c e n t r a t e d i n the 
p e r i o d f o l l o w i n g t h i s m a j o r c l e a r a n c e . Turne r (1970) t h e r e f o r e 
s t r e s s e s the c o n t r i b u t i o n o f man over the l a s t f i v e o r s i x thousand 
y e a r s t o the s p e c i a l i s e d and i m p o r t a n t v e g e t a t i o n o f Widdybank P e l l ; 
T h i s i s suppo r t ed by S q u i r e s ' (1971) vrork on Cronkley P e l l . 
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METHODS 
The techniques employed i n t h i s study f a l l i n t o four 
categories: 
( i ) the phytosociological investigations leading to 
the d e f i n i t i o n of mapping categories; 
( i i ) the f i e l d mapping; 
( i i i ) the photogrammetric and cartographic work 
a r i s i n g from the f i e l d mapping; 
( i v ) s o i l p r o f i l e s and analyses ( s t r i c t l y a part 
o f the f i e l d analyses). 
Categories ( i ) and ( i i ) are considered helow; categories ( i i i ) 
and ( i v ) were c a r r i e d out by others working i n collaboration and are 
described i n Appendices B3 and C respectively. 
( i ) Pbytosociological investigations 
I n t r o d u c t i o n and background 
One of the primary aims of the present undertaking was to 
produce vegetation maps o f Widdybank F e l l ; thus an a n a l y t i c a l 
technique which would provide the material to enable t h i s to be 
done on an objective basis was thought desirable. The procedure 
adopted had also to place the vegetation i n the c l a s s i f i c a t o r y scheme 
already developed on the European mainland and to enable the Widdybankj 
communities to be compared w i t h r e l a t e d communities i n other parts 
of B r i t a i n . 
The European c l a s s i f i c a t i o n has been l a r g e l y erected by the 
proponents o f the techniques of vegetation analysis and description 
which o r i g i n a t e d i n the two centres o f Zurich and Montpellier and 
are often r e f e r r e d to as the Zurich-Montpellier (or Z-M) system. 
This has as one of i t s primaiy aims the production of keys to enable 
mapping to be ixndertaken and, indeed, t h i s operation provides an 
opportunity f o r checking the v a l i d i i y of the vegetation u n i t s which 
have been diistinguished i n the p r i o r f i e l d analysis and laboratoiy 
synthesis, o f the data obtained. Other aspects o f the methodology 
allow objective comparison to be made between sets o f vegetational 
data. 
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The Z-M techniques have, i i n t i l comparatively recently, heen 
l i t t l e used i n the B r i t i s h I s l e s although Moore and his co-workers 
i n I r e l a n d (e.g. Moore 1962, Moore et a l 1970) and Shimwell (Shimwell 
1968, 1969 J 1971a, h and c) have shown them to be applicable to 
B r i t i s h vegetation. The Widdybank i n v e s t i g a t i o n has provided an 
opportunity f o r t e s t i n g t h i s approach i n an intensive study involving 
many vegetation types s i t u a t e d i n a r e l a t i v e l y small region. I t has 
also enabled some of the r e s u l t s to be incorporated i n t o and compared 
w i t h a more conventional a p p l i c a t i o n o f the Z-M system, that of 
Shimwell's (I968) survey o f B r i t i s h calcareous grassland communities 
some of which are located on Widdybank F e l l . 
Previous B r i t i s h studies o f the vegetation w i t h i n a circum-
scribed area have not, i n general, used the Z-M techniques although 
McYean and R a t c l i f f e ' s (1962) classic study of the plant comiDunities 
o f the Scottish Highlands follows Poore (l955a, b, c, 1956)and uses 
an amalgamation of Z-M methods and those practised i n Scandinavia. 
The l a t t e r d i f f e r from the Z-M techniques i n several ways, notably 
i n the status and d e f i n i t i o n of the basic u n i t of c l a s s i f i c a t i o n . 
Poore's procedure has also been used by Edgell (19^9)} Birks (1969) 
and i n modified form by Eddy, ¥elch and Rawes (1969). 
Throughout the present centuiy, prolonged controversies 
(reviewed i n Shimwell 1971°) have ranged over the nature of the most 
e f f e c t i v e method o f "\inderstanding vegetational complexity and i t s 
r e l a t i o n s h i p to environmental f a c t o r s " (Moore et a l 197Q)« U n t i l abatt] 
1950 t h i s involved discussion betvreen the proponents o f the d i f f e r e n t 
a n a l y t i c a l and c l a s s i f i c a t o r y schemes operating i n various parts o f 
Europe ( c h i e f l y those i n Zurich-Montpellier and i n Uppsala). Matters 
were eventually resolved i n favour of the Z-M school to a large 
extent. More recently, and especially w i t h i n the l a s t decade, the 
centre o f debate has been between the use of the t r a d i t i o n a l Z-M 
methods and the employment of a number of computerised techniques 
f o r s o r t i n g vegetational ( i . e . mxiltivariate) data i n t o e i t h e r quadrat 
groups or i n t o groups o f species w i t h a rel a t e d d i s t r i b u t i o n . Linkedj 
w i t h t h i s has been discussion centred on the premise that vegetation 
cannot be c l a s s i f i e d i n t o discrete u n i t s but rather should be 
regarded as a continuously intergrading continuum which defies the 
d e l i m i t a t i o n of discrete boundaries. I n t h i s approach any graphic 
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representation o f vegetational data i s made i n a three-dimensional 
" o r d i n a t i o n " instead o f a two-dimensional tabular " c l a s s i f i c a t i o n " . 
I n recent years, howevef, i t has been r e a l i s e d that a l l these 
methods have a p a r t to play i n achieving the desired vegetational 
understanding. Schemes of c l a s s i f i c a t i o n and ordination arise out 
of complementaiy, rather than mutually exclusive, standpoints and 
many of the numerical techniques are valuable at a secondaiy detailed 
stage of i n v e s t i g a t i o n f o l l o w i n g a primary survey by Z-M phyto-
sociology although the l a t t e r can be used i n d e t a i l e d investigations 
such as the present study. Zurich-Montpellier phytosociology i t s e l f 
combines both c l a s s i f i c a t i o n and ordination i n i t s operation because 
a p o l y t h e t i c sub-division o f the species-site records or Aufnahmen 
(see below) i s followed by a l i n e a r o rdination o f the categories 
distinguished. 
Moore et a l (l970) have compared t h i s process with some of the 
50 (approximately) numerical techniques available f o r vegetation 
analysis. Those used were the monothetic sub-divisive noimal and 
inverse association analyses which are applicable to both c l a s s i -
f i c a t i o n and or d i n a t i o n , c l u s t e r analysis (agglomerative, used i n 
c l a s s i f i c a t i o n ) and p r i n c i p a l component analysis (used i n o r d i n a t i o n ) . 
The methods of the Z-M school were found to be the most " e f f i c i e n t " 
i n terms o f the r a t i o time taken i n input/information emerging. 
Furthermore, the r e s u l t i n g "clean" table ( c f . Moore 1962) combined 
most of the advantages o f the dendxograms or ordination diagrams 
produced i n the other techniques. 
The Z-M system has t r a d i t i o n a l l y been operated by hand and eye 
but Moore and h i s colleagues ( i n t e r a l i a ) have been able to render i t 
amenable to computerised analysis. This i s counter to Williams and 
Lambert's (1966) observation that o f the four basic methods o f 
h i e r a r c h i c a l c l a s s i f i c a t i o n ( d i v i s i v e mono- and p o l y t h e t i c and 
agglomerative mono- and p o l y t h e t i c ) only d i v i s i v e monothetic and 
agglomerative p o l y t h e t i c are practicable even wi t h the a i d of a 
computer. 
- 14 -
Zurich-Montpellier pbytosociology - general o u t l i n e 
Only a broad o u t l i n e o f the Z-M c l a s s i f i c a t i o n p r i n c i p l e s and 
methodology i s given here; a f u l l account o f a l l these points i s 
provided by Shimwell (l971c); see also Braun-Blanquet (1964). 
F i e l d and laboratory d e t a i l s and modifications applicable to the 
present survey are described i n the f o l l o w i n g section. 
The c l a s s i f i c a t i o n i s an h i e r a r c h i c a l s t r u c t u r e , the basic u n i t 
involved being the Association , an abstract category compiled from 
many f i e l d analyses. The other ranks, i n ascending order, are 
Al l i a n c e , Order and Class; i n some cases the Alliance i s divided 
i n t o Sub-alliances. Below the Association l i e the Sub-association, 
Variant, Sub-variant and Facies. 
Although these categories are defined according to t h e i r 
f l o r i s t i c s (see below) they also correspond with physiognomic, 
ecological and/or geographic c r i t e r i a . The class i s often 
described i n physiognomic/ecological terms, the order by a more 
narrow physiognomic and/or ecological range and the al l i a n c e according| 
to c l i m a t i c and/or a l t i t u d i n a l zone. Belated associations (knoim 
as v i c a r i a n t s ) may replace each other i n d i f f e r e n t geographical 
regions. The species differences which di s t i n g u i s h the sub-
associations may be geographically or ecologically based. Variants 
and facies are characterised by decreasing differences from "lype" 
( c f . Braun-Blanquet I964). 
Each categoiy i s named from two genera, or i n some cases a 
single genus, which are p a r t i c u l a r l y prominent i n i t ; the name of 
the species concerned i s added f o r c l a r i f i c a t i o n where necessary. 
I n the ranks from sub-association to class, defined endings are 
added to the g e n i t i v e stem o f the second, or of the only genus; 
below the sub-association the name o f genus or species i s used as i t 
stands. The name of the f i r s t person to publish a description and 
name of the association or a higher u n i t i s appended w i t h the date; 
i f the o r i g i n a l d e f i n i t i o n has been modified the name and year o f 
the f i r s t author i s retained i n brackets. An example of such an 
f- Hereafter i n i t i a l c a p i t a l s are used f o r these tenns only i n 
tables and headings. 
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arrangement i s given below, using the association Fe£lnic£-Nard£tum 
o f damp, somewhat enriched sub-alpine grasslands. 
Rank Ending Example 
Class -etea Molinio-Arrhenatheretea R. Tx. 1937 
Order - e t a l i a Arrhenatheretalia e l a t i o r i s Pawl. 1928 
A l l i a n c e - i o n Ranunculo-Anthoxanthion Gjaerevoll 1956 
emend. Shim. I968 
Association -etum Festuco-Nardeturn ass. nov. prov. 
Sub-association -etosum caricetosum p u l i c a r i s 
Variant 
Sub-variant ] generic and 
Facies s p e c i f i c na^es 
) used 
The physiognomic/ecological/altitudinal descriptions applicable 
to these categories are: 
Molinio-Arrhenatheretea - vegetation of hay-meadows, permanent 
pastures and footpaths 
Arrhenatheretalia - species-rich meadows and pastures 
Ranunculo-Aathoxanthion - sub-alpine meadows and pastures 
Festuco-Nardetum - B r i t i s h (?) sub-alpine pastures 
caricetosum p u l i c a r i s - enriched sub-alpine pastures 
The associations are recognised throi.igh the compilation of a 
large number of analyses of unifoim vegetation. These analyses, f o r 
which the correct terms are e i t h e r the German Aufnahme or the French 
Relev6, consist o f a l i s t o f a l l the species occurring i n a defined 
area o f a stand of the vegetation (the Aufhahme may encompass the whole| 
o f the stand) w i t h estimates of cover/abundance and s o c i a b i l i l y 
together w i t h a short ecological description of the s i t e . These 
a n a l y t i c a l d e t a i l s are then synthesised i n t o a table which, a f t e r 
e d i t i n g , gives a p i c t u r e of the range of f l o r i s t i c composition i n the 
vegetation type concerned. This may or may not be an association 
(hence depicted i n an Association Table) depending on the geographical, 
f l o r i s t i c and ecological range over which therstudy has been made. 
Moore (I962) and Shimwell (l971c) each describe the way i n which a 
vegetation type i s recognised as being of association rank or of 
one below. 
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When the Aufnahmen are grouped together or separated, t h e i r t o t a l 
f l o r i s t i c composition i s considered. However, some species are of 
considerably greater value than others i n defining associations and 
subsequently i n assigning them to a l l i a n c e s , orders and classes. From 
the extensive inv e s t i g a t i o n s by the followers of Braun-Blanquet ( i n 
M o n t p e l l i e r ) and Tttxen (the foremost German exponent) over a wide 
geographical area - the European mainland and beyond - species o f 
r e s t r i c t e d ecological amplitude and sociological niche have been c i t e d . 
These are more or less confined to and/or have t h e i r optima i n a 
p a r t i c u l a r association, a l l i a n c e , order or class and are termed ±.t3 
"character*- species" (Geitaan "Charakterarten" or, more recently, 
"Kennarten"). They enable the vegetation t i n i t to be "known" although 
a t the a l l i a n c e , and more especially at the association, l e v e l they 
are r e l i a b l y diagnostic only w i t h i n c e r t a i n defined geographical l i m i t s 
(Maore I962, Shimwell 1971c). "Transgressive" character species are 
those which although c h a r a c t e r i s t i c o f, f o r example, an alli a n c e 
are more l i k e l y to be found i n only some of i t s associations 
(Westhoff and den Held I969). 
Character species ar^^pecial cases of the d i f f e r e n t i a l species 
(•Dif f e r e n t i a l a r t e n " , "Trennarten") used to dis t i n g u i s h one u n i t 
(e.g. association) from the others of equal rank w i t h i n the same 
higher i i n i t (e.g. a l l i a n c e ) . I n contrast to character species, 
d i f f e r e n t i a l s are also p l e n t i f u l i n other associations outside the 
p a r t i c u l a r a l l i a n c e . Thercategories below the association are 
distinguished by d i f f e r e n t i a l species only. Within t h i s arrangement 
i t i s recognised and accepted t h a t an association may have character 
species of two or more alliances and occupy a t r a n s i t i o n a l p o s i t i o n as 
i t cannot be separated i n t o d i f f e r e n t components. 
The character and d i f f e r e n t i a l species of the various levels i n 
the hierarchy, i . e . those species whose presence has played a part i n 
the c l a s s i f i c a t i o n of the association, are designated as such i n the 
Association Table. The characters (and sometimes the d i f f e r e n t i a l s ) 
o f class, order and a l l i a n c e are l i s t e d e i t h e r above or below the 
characters o f the association and the d i f f e r e n t i a l s of i t s components 
(sub-associations, variants etc.).. Below these are the "companions" 
(" B e g l e i t e r " ) , species which are eit h e r veiy common i n several 
associations or are o f extremely low constancy. Within each.group 
the species are l i s t e d i n order o f decreasing constancy. The 
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association i s characterised and described by the order and alliance 
characters, the association characters and d i f f e r e n t i a l s and the 
companions o f highest constancy. Also shown i n the association 
table are, f o r each Aufnahme, c e r t a i n o f the s i t e ecological d e t a i l s 
and i t s t o t a l species number from which the mean species number of 
each section can be calculated as a f u r t h e r a i d to i t s description. 
The association i s therefore distinguished from other associations 
by c e r t a i n species; i t s components are also separated from each other 
by f u r t h e r groups o f d i f f e r e n t i a l species. This arrangement of 
vegetation u n i t s delimited by the j o i n t occurrences o f several species 
gives r i s e to a series o f "keys" f o r the f i e l d i d e n t i f i c a t i o n and, i f 
required, mapping of these types i n stands other than those recorded 
by the Aufnahmen. Moore (1962) and Shimwell (1971c) both stress that 
t h i s procedure should be xindertaken because i t confirms, or otherwise, 
the v a l i d i - t y o f the u n i t s distinguished by the tabular operations. 
Ziirich-Montpellier phytosociology - f i e l d and laboratoiy 
methods of present survey. 
The general Z-H p r i n c i p l e s o f selection and description o f 
uniform stands or parts thereof were followed f o r a l l the vegetation 
types represented on the F e l l , 
Following i n i t i a l f i e l d surveys, stands which appeared to be 
Tiniform i n both physiognomy and s i t e c h a r a c t e r i s t i c s were chosen f o r 
analysis. Estimations o f minimal area (according to species number) 
of a few vegetation types, mainly d i f f e r e n t kinds o f grassland, 
i n d i c a t e d t h a t the small-scale v a r i a t i o n could be adequately studied 
w i t h Aufnahmen between 2 and 4 sq m i n extent. Some analyses were 
made a t the l a r g e r size but many were made at the smaller a f t e r t r i a l 
observations gave approximately the same number of species. The area 
of the Aufnahme was usually increased f o r vegetation of coarser d e t a i l , 
such as bogs and heaths. I t had to be reduced i n other places where 
the v a r i a t i o n i n community composition i s on a veiy small scale as, f o r 
instance, i n some f l u s h complexes, and also where an intensive study 
was made of the vegetation immediately surrounding some of the rare 
species, c h i e f l y those on the limestone escarpment. 
The use of Aufnahmen of somewhat smaller size than i s generally 
recommended was considered to be j u s t i f i e d i n an area such as Widdybank 
F e l l where the d e t a i l e d vegetational p a t t e r n i s of p a r t i c u l a r i n t e r e s t 
( c f . Shimwell 1971c). 
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FolloMdiag d e l i m i t a t i o n o f the Aafnahme, d e t a i l s were recorded of 
general physiognomy, approximate heights o f the vegetation layers, 
percentage cover o f Phanerogams and Ciyptogaras (separately) and t o t a l 
cover, t o t a l size o f the stand where i t exceeded the Aafnahme, contact 
communities and topography, aspect and degree of slope of the s i t e . 
A complete l i s t of a l l species present was made and specimens 
were removed f o r laboratory i d e n t i f i c a t i o n where necessary. To each 
"f*as given a v i s u a l estimation o f cover/abiindance (proportion of ground 
covered by the v e r t i c a l p r o j e c t i o n o f t h e i r parts) and s o c i a b i l i t y , 
both o f which are invaluable i n g i v i n g a "p i c t u r e " of the vegetation. 
The customaiy 5- p o i n t scale was used f o r s o c i a b i l i t y but the 11- point 
Domin scale o f cover/abundance replaced the 6-point Braun-Blanquet 
scale ^generally." used by workers i n the Z-M school. This gave f i n e r 
d i v i s i o n s and f a c i l i t a t e d comparisons w i t h the raw material o f other 
B r i t i s h vegetational studies. The scales of both s o c i a b i l i t y and 
cover/abundance are reproduced i n Appendix A. 
I n places o f hummock/hollow topography where i n i t i a l v i s u a l 
observation suggested t h a t the communities of the two elements are o f 
d i f f e r e n t composition, they were recorded separately. However, i n 
almost a l l cases, the subsequent tabular comparison of the Aufnahmen 
revealed t h a t these differences are q u a n t i t a t i v e oo.ki q u a l i t a t i v e and 
therefore the members of each p a i r o f analyses were amalgamated. 
I n a f u r t h e r departure from standard Z-M practi c e , s o i l a n a l y t i c a l 
d e t a i l s were not obtained f o r each Aufnahme; instead, following the 
synthesis o f the f l o r i s t i c data to give the vegetational mapping u n i t s 
(see below), s o i l analyses were made at representative examples of 
the various vegetation types. Further d e t a i l s are given i n Appendix C.| 
The technique o f the synthetic treatment of the Aufhahmen ( t h a t 
i s , t h e i r aggregation i n t o f l o r i s t i c tables which are representative of 
the vegetation oinits present) followed, broadly, the standard Z-M 
technique as o u t l i n e d above and described by Shimwell (l971c). 
Because the Aufnahmen - about 570 i n number - were f3?om many d i f f e r e n t 
vegetational types, an i n i t i a l sub-division based on formation and 
dominance was made f o r ease of handling. The Aufnahmen of each group 
were tre a t e d together i n one table w i t h i n which rearrangement of 
Aufnahmen and grouping o f species enabled the t e n t a t i v e d e l i m i t a t i o n of 
abstract vegetation u n i t s , i . e . a number of Aufnahmen d i f f e r e n t i a t e d 
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from other such t m i t s by c e r t a i n species' occurrences. I n t h i s 
process, the t o t a l species composition of each Aufnahme was considered. 
Further Aufnahmen were added from other tables when appropriate. 
This preliminary arrangement of the vegetation u n i t s was followed 
by t h e i r a l l o c a t i o n to the classes, orders and alliances of the 
c e n t r a l European phytosociologists. As there has not yet been any 
comprehensive survey and c l a s s i f i c a t i o n of B r i t i s h vegetation 
according to Z-M p r i n c i p l e s , i t was necessary to obtain most d e t a i l s 
o f character and d i f f e r e n t i a l species from continental accounts 
although Shimwell's (1968) study of B r i t i s h calcareous grasslands and 
t h e i r contact communities gave invaluable information f o r several 
classes and Moore's (I968) account o f European bog and wet heath 
vegetation included the B r i t i s h I s l e s . The other p r i n c i p a l works 
consixlted were Oberdorfer (l957 and 1962) which r e f e r p a r t i c u l a r l y to 
southern Germany and Westhoff and den Held's (1969) account of the 
p l a n t communities of the Netherlands. Since those species' l i s t s 
were not drawn up w i t h reference to B r i t i s h vegetation, they were 
c a r e f u l l y evaluated i n terms of the ecology and d i s t r i b u t i o n of the 
species i n t h i s country; f u r t h e r d e t a i l s are given i n the general 
consideration of each class i n Part I I . 
To f a c i l i t a t e the a l l o c a t i o n o f the vegetation u n i t s the 
constancies of the character species w i t h i n each were evaluated 
according to a 5-polnt scale. I n t h i s , the presence o f a species i n 
8l-10C^ of the Aufnahmen gives a constancy of V, a presence of 61-80^ 
a constancy of IV etc.; a constancy of I i s here taken to embrace a l l 
presence values up to 2C^ but t h i s may i f desired be sub-divided to 
give r (ra r e ) f o r less than 19^  presence and I f o r 1-20^ ^ presence. 
Where there are fewer than f i v e Aufnahmen, however, the constancy ^is 
given as the actual niomber of occurrences of the species, an Arabic 
numeral being used. As w e l l as enabling the vegetabSre u n i t s to be 
regrouped i n t o a l l i a n c e s , orders and classes, t h i s process also 
afforded an opportunity f o r the sub-division of any which appeared 
intermediate between two alliances and f o r the f u r t h e r refinement of 
them i n general. 
The r e s u l t i n g c l a s s i f i c a t i o n of the vegetation u n i t s and the 
constancies of character and d i f f e r e n t i a l species are shown i n Table I . 
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As already stated, inspection and comparison of the t o t a l 
species' complement of the vegetation u n i t s assigned to each alliance 
was made through a c a l c u l a t i o n o f species' constancies. This l e d to 
the separation of the u n i t s by a series of dichotomies, se-srersil species, termed 
/ " d i f f e r e n t i a l species groups"^being used wherever possible to 
characterise each d i v i s i o n . I n ad d i t i o n , f u r t h e r species were 
extracted to d i f f e r e n t i a t e the group of vegetation u n i t s as a whole. 
I n general, these species were not widespread as an e n t i t y i n other . 
such groups o f xi n i t s . As f a r as was practicable the members of these 
d i f f e r e n t i a l species groups, at whatever l e v e l , were of constancy I I I 
o r greater, thereby g i v i n g at le a s t 50^ p o s s i b i l i l y of t h e i r being 
found i n a stand o f t h i s categoiy. Constancies o f I I or even I were, 
however, accepted f o r c e r t a i n o f the rare species. 
The d i f f e r e n t i a l species group formed the c r i t e r i a f o r mapping 
the vegetation j u s t as the character and d i f f e r e n t i a l species o f the 
association and i t s sub-tinits do i n a conventional geographically 
extensive phytosociological study. As w i l l have been clear from the 
preceding discussion, however, the same terminology, i . e . o f 
association, sub-association etc., w i t h i t s implications o f wide-
ranging v a l i d i t y could not be used i n t h i s suivey made over a 
r e s t r i c t e d area. The terminology chosen could be relevant only to 
t h i s p a r t i c u l a r i n v e s t i g a t i o n although not precluding the p o s s i b i l i t i e s 
t h a t the same vegetation -types would be found outside t h i s area and 
t h a t the c l a s s i f i c a t i o n could be incorporated w i t h i n the conventional 
Z-M one-T 
The nomenclature adopted i s based on that suggested by Poore 
(1955b). The basic "vegetation u n i t " extracted by the synthesis o f 
the f i e l d data has been termed a "nodum" which i s defined as "an 
u 
abstract vegetation u n i t o f any category". Poore's teiminology has 
been adapted as fol l o w s : the group of noda f a l l i n g w i t h i n each 
a l l i a n c e and .which have a combination o f d i f f e r e n t i a l species that 
distinguishes them from a l l other such groups of noda, i s termed an 
f- I t should be noted that i n the present and the customary examples 
o f the use o f "nodum", reference i s made to a u n i t at a lower rank 
than the a l l i a n c e . 
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'lAaCnodal groupV. This i s then sub-divided by a series o f dichotomous 
d i v i s i o n s based on groups o f species' occurrences to give f u r t h e r 
groups of noda and/or i n d i v i d u a l noda. The designations "/^ and 5 ' 
nodal groups"are given to the groups of noda formed by the successive 
d i v i s i o n s which continue u n t i l a l l the noda are keyed out. ( i t 
was found t h a t d i v i s i o n o f the ^  nodal group always gave the noda, 
but t h i s need not necessarily be so f o r i t depends on the complexity 
o f the vegetation and the scale of the sub-division.) The nodal 
groups and noda aare nomenolaturally distinguished by appending the 
names of one or two frequently occurring and conspicuous d i f f e r e n t i a l 
species (nodum wi t h ...) or by the designation "typicum" where no 
such species can be foxmd. 
The h i e r a r c h i c a l structure o f nodal groups and noda i s repre-
sented i n the f l o r i s t i c tables i n Part V, Vol. I I , and forms the 
basis f o r the vegetational descriptions o f Part I I . The tables are 
arranged i n s i m i l a r fashion to an association table and encompass a l l 
the noda (occasionally a single nodum) of each a l l i a n c e . Each 
table i s headed by thosOnodal gf©up d i f f e r e n t i a l s ; these are 
followed by d i f f e r e n t i a l s o f ^ ^ a n d TS"nodal groups and noda. .toy 
class, order and a l l i a n c e characters not already included are then 
given and, f i n a l l y , the companions. I t should be noted that some 
Aufnahmen whose composition places them i n a p o s i t i o n intermediate 
between noda or nodal groups have been retained i n the tables. This 
i s to give as complete a range of f l o r i s t i c v a r i a t i o n as possible; 
i n a less inijensive survey they would be discarded. Nevertheless, 
i n accordance w i t h the Z-M p r i n c i p l e o f obtaining clear vegetation 
"types" about 15^ o f the Aufnahmen had to be removed from the tables 
because they were intermediate or fragmentary i n composition. 
The production o f vegetation maps of Widdybank F e l l at the 
scales of 1:10,000 and 1:2,500 has already been mentioned as being 
one o f the major aims o f t h i s study. The nodal group/nodum arrange-
ment provided the two l e v e l s o f r e l a t e d mapping u n i t s suitable f o r the 
two map scales: the *^nodal groups being the mapping \ i n i t s at 
.1:10,000 and the noda those a t 1:2,500. The 1:10,000 mapping u n i t s , 
therefore, encompassed a l l the vegetation of t h e i r a l l i a n c e on the 
F e l l and where only a single nodum o f an all i a n c e was to be shown 
t h i s afoiraj&d;^  , when* size permitted, the mapping u n i t at ^ : 10,000. 
Both ranks o f mapping u n i t s were given reference ntimbers; those 
mentioned i n Parts I I and V are o f the 1:2,500 scale. 
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F i e l d keys were constructed from the f l o r i s t i c tables to provide 
the necessary information f o r objective f i e l d mapping at both scales. 
The arrangement of such keys i s i l l u s t r a t e d by the schematic example 
below.. Those a c t u a l l y used i n the f i e l d are reproduced i n 
, conjunction w i t h the descriptions of the vegetation types i n Part I I . 
Diagrammatic f i e l d key 
F i e l d key tocClTodal group w i t h 
Nodal 
group 
N o l a l roup I 
IT 
fWodal 
'No da 
L i s t o f d i f f e r e n t i a l species 
D i f f e r e n t i a l species D i f f e r e n t i a l species 
D i i ^ f e r e n t i a l 
species 
D i f f e r e n t i a l 
species 
D i f f . 
spp. 
B i f f , 
spp. 
Diff.spp. D i f f . 
spp. — 
- -
Mapping 
U n i t ffo. 
The f i e l d key depicts an a l l i a n c e whose oC nodal group i s d i v i s i b l e ] 
i n t o two^nodal groups. One of these has a"5^odal group w i t h two 
noda and a t h i r d nodum w h i l s t the secondy<!5nodal group has two 
nodal groups each w i t h two noda. I t should be noted that end of 
these l$~nod3l groups i s distinguished merely by the absence of those 
species d i f f e r e n t i a l f o r the other. Clearly the more species which 
can be included i n the d i f f e r e n t i a l groups the b e t t e r as, although 
species have ecological and s o c i o l o g i c a l tolerances and preferences 
thug allowing vegetation u n i t s to be distinguished, i t cannot be 
denied that there i s overlap and transgression between phytosocio-
l o g i c a l u n i t s . This i s especially noticeable i n a large-scale 
survey of a small area. 
I t was observed i n the f i e l d that f u r t h e r d ivisions of some 
noda,which had not been apparent from the table, could be made owing 
to the transgression of one or more species from a r e l a t e d one. 
I n general, however, t h i s was not done since the p r i n c i p l e of d i v i s i o n 
to produce homogeneity can be c a r r i e d to absurd lengths. Such cases 
are mentioned i n the t e x t . 
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The f i e l d mapping and checking of the noda d i d , nevertheless, 
lead to some r e d e f i n i t i o n . One p a i r of noda had to ba. combined as 
the occurrences of the species (two sets of three) which appeared 
from the tabular compariBons to aot as d i f f e r e n t i a l s frequently 
overlapped i n the f i e l d . I n another a l l i a n c e , the existence of a 
nodum which had not already been distinguished became apparent; the 
in v e s t i g a t i o n of i t s f u l l range of f l o r i s t i c composition necessitated 
the making o f f u r t h e r Aufnahmen. Both these instances are mentioned 
i n the t e x t , 
( i i ) F i e l d mapping 
The boundaries of the vegetation u n i t s defined by means of the 
keys were drawn on to v e r t i c a l a e r i a l photographs. Two sets were 
used, one at the scale of 1:2,500 i n natural colour and the other a t 
1:7,500 i n black and white. These were designed f o r the 1:2,500 and 
1:10,000 maps respectively. The«^nodal groups were delimited at the 
smaller scale and t h e i r constituent noda at the larger. 
An aooo\xnt of the p r a c t i c a l f i e l d d e t a i l s i s given i n iippendix B l , 
and the end product of the f i e l d work can be seen from Figs. C and D 
Vol. I I , which are copies of one photograph from each set. Fig. C i s 
a t the scale o f 1:2,500 and Fig. D at 1:7,500. The centr a l p a r t of 
Fig. C appears at the top (north) of Fig. D and shows the northern 
p a r t of the F e l l - t o p limestone plateau and the ground l y i n g west of 
the Birkdale Track and south of Slapestone Sike. The same areas 
o f vegetation have been marked on both photographs. 
The i d e n t i f i c a t i o n numbers of the mapping u n i t s i n Fig. C are 
those r e f e r r e d to i n Part I I but the l e t t e r code i n Fig. D i s used 
here only f o r c l a r i t y i n cross-reference; the corresponding mapping 
u n i t s i n Fig. A are numbered. A vegetational mosaic i s shown by two 
f i g u r e s / l e t t e r s separated by a comma and a hummock/hollow complex by 
a " f r a c t i o n " wherein the upper number refers to the hummocks. 
The amount of generalisation needed i n mapping at the smaller 
scale i s i n d i c a t e d by a comparison o f Figs. C and D; i t had also to 
be borne i n mind that the smaller scale was to be reduced by another 
t h i r d i n map production. The mapping u n i t s on the figures 
correspond as follows: 
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Fig. C Fig. B 
m.u. 4>5>6 limestone grassland noda, par t of m.u. B 
" 20,21 sub-arotic grassland noda, " " C 
" 28 blanket bog nodum, " " G. 
" 29 rough grassland nodum, " " H 
" 26,31,32 heath noda, " " J 
I t had o r i g i n a l l y been intended t h a t following f i e l d surveying 
and mapping of parts of the F e l l , the remaining areas should be 
mapped i n the laboratory using pairs of photographs i n a f o l d i n g 
m i r r o r stereoscope. The mapping categories f o r t h i s process were 
to be defined by c o r r e l a t i o n between the f i e l d mapping u n i t s and the 
colour/texture/shade differences i n the photographs. I t was, 
however, found that t h i s technique proved to be of l i m i t e d value at 
e i t h e r scale. I t i s l i k e l y that the vegetational boundaries were 
being confounded w i t h topographic and/or drainage features. 
This was p a r t i c u l a r l y apparent a t 1:2,500 where the various 
noda of each iSCnodal group tended to f a l l w i t h i n a single colour/ 
texture type and the boundaries between the nodal groups themselves 
di d not give sharp colour or texture differences. Close f i e l d 
inspection w i t h single photographs (the use of pa i r s w i t h a hand 
stereoscope was not practicable on account of the c l i m a t i c conditions) 
enabled markings to be distinguished on them which corresponded to 
the vegetational discrimination possible on the ground. At the 
1:7>500 scale, a somewhat greater proportion of the mapping could be 
done i n the laboratory, i n a d d i t i o n to the re-working of those areas 
t h a t had already been done at 1:2,500, Considerable f i e l d 
i n v e s t i g a t i o n was also required since discrepancies were again found 
between some o f the f i e l d vegetation boundaries and those of shade 
and/or texture detectable by means of stereoscopic v i s i o n , 
A s i m i l a r d i f f i c u l t y i n defining vegetation boundaries on a e r i a l 
photographs i s described by Goodier and Grimes (l970) from work i n 
upland north Wales. A greater,and confusing,amoTant of intra-ocmnunity 
complexily was found w i t h increasing photographic scale - from 
1:10,000 to 1:5,000 - ( c f . also Grimes and Hubbard I969). Goodier 
and Grimes note t h a t i n general the u n i t s delimited i n a e r i a l 
photograph i n t e r p r e t a t i o n following vegetation c l a s s i f i c a t i o n "are 
o f t e n the r e s u l t of a complex i n t e r a c t i o n between the v i s u a l effects 
o f geomorpholo^, s o i l "type and moisture content and the vegetation". 
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They therefore suggest that f o r photo-ecological studies there 
should be developed a special p l a n t ecological-geomorphological 
c l a s s i f i c a t i o n which i s l i n k e d w i t h a conventional phytosociological 
c l a s s i f i c a t i o n . A s i m i l a r suggestion has been made by Mew and 
B a l l (1972) i n connection w i t h upland s o i l mapping, and Ward et a l 
(1970) look fonward to the development o f photographic keys f o r the 
i d e n t i f i c a t i o n o f B r i t i s h vegetation. I f t h i s approach could be 
l i n k e d w i t h a vegetational c l a s s i f i c a t i o n based upon Z-M pr i n c i p l e s 
i t could have a v i t a l bearing on such studies as the present by 
reducing the amount of time spent i n the f i e l d . 
A b r i e f o u t l i n e o f the processes involved i n the production of 
the p r i n t e d vegetation maps from the f i e l d data i s given i n 
Appendix B3. Figure A, Vol. I I , i s a copy of one of these maps -
tha t covering the whole F e l l at the scale o f 1:10,000. 
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Outline of the material treated i n Parts I I to V 
gart I I 
The vegetation present on the F e l l i s systematically treated 
class by class, the order being based upon the arrangement given i n 
Westhoff and den Held (1969). Descriptive and d i s t r i b u t i o n a l details 
o f each class, on a broad European scale,are followed by a syntaxonomic 
review. The charaater , and i n some cases d i f f e r e n t i a l , species are 
then given and t h e i r value f o r the B r i t i s h I s l e s discussed, with 
special reference to Upper Teesdale, i n terms of t h e i r abundance and 
ecological preferences. This procedure i s repeated f o r each order 
and a l l i a n c e represented on the F e l l . 
Theci^,y5 and ^f^odal groups and noda assigned to each all i a n c e 
are l i e a l t w i t h i n a s i m i l a r h i e r a r c h i c a l arrangement. Each i s 
described i n terms o f d i f f e r e n t i a l species, general physiognomy, 
h a b i t a t occupied and re l a t i o n s h i p w i t h other u n i t s o f the same and 
of d i f f e r e n t a l l i a n c e s . 
The syntaxonomy o f theoC^o^l groups and noda has been treated 
i n some d e t a i l to e s t a b l i s h t h e i r positions vis-S.-vis the Z-M 
association. Following the lead given by Shimwell (1968) and Moore 
(1968) who have described associations confined to the B r i t i s h I s l e s , 
although closely r e l a t e d to associations on the continent, the 
l i t e r a t u r e suoTvey necessitated by the syntaxonomic study has been 
l a r g e l y but not e n t i r e l y confined to B r i t i s h vegetation. The 
p r i n c i p a l works consulted, i n addition to Shimwell ( I968) and 
Moore (1968), are: 
MoVean and R a t c l i f f e (1962) - Scottish Highlands 
Birks (1969) - I s l e o f Skye 
Birse and Robertson (1967) - southern Scotland 
Eddy, Welch and Rawes (1969) - Moor House, National Nature Reserve. 
Westmorland 
R a t c l i f f e ( I966) - Widdybank F e l l 
R a t c l i f f e (1959) ) 
T a l l i s (1969) ) North Wales 
Edgell (1969) ) 
Ivimey-Cook and Proctor (1965) - Burren, Ireland. 
The nodal groups and noda,their syntaxonomic equivalents (where 
found) and r e l a t e d vegetation are grouped together w i t h i n each alliarce 
to give associations f o r which character and d i f f e r e n t i a l species are 
given. The associations have been divided to give sub-associations, 
v a r i a n t s , sub-variants and facies where appropriate. 
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The description of each class, and of the second order where two 
are present, i s prefaced by a synoptic c lass i f ica t ion of a l l parts 
discussed with par t icular reference to the Widdybank vegetation. 
This c l a s s i f i ca t ion i s also shown i n conjunction with the keys used i n 
f i e l d i d e n t i f i c a t i o n . Included i n most discussions of syntaxonomy 
i s a f u l l summary of the association with i t s synonymy. 
The .synsystematic placing of eachOC nodal group i s then considered 
i n re la t ion to the classes, orders and alliances represented i n i t by 
character species. F ina l ly , the s o i l p ro f i l e s and analytical results 
obtained by Bornfinifiarf described and discussed. Schematic s o i l 
p r o f i l e s are presented. 
Part I I I 
This i s a general discussion covering two f i e l d s ; 
(1) the d i s t r ibu t ion of the members of the "Teesdale 
Assemblages wi th in the higher units of c lass i f ica t ion (classes -
alliances) both on Widdybank Pell and i n Europe as a whole; 
(2) the extent to which the vegetation of Widdybank Pell is 
unique i n the B r i t i s h I s les . 
Part lY 
Eeferepces, 
The/Bibliography and Appendices A, B, C and D covering the 
f i e l d and laboratory techniques of the vegetation analyses, f i e l d 
mapping and map production, s o i l analyses and a l i s t of the tables •. 
i n Part V are placed here. 
Part 7, Volume I I 
This consists of f l o r i s t i c tables, i n f a l l and as constancies, 
o f oCnodal groups and associations; s o i l analytical details; maps 
of the vegetation and geology of Widdybank Pell and specimen aerial 
photographs. 
- 28 
•Authorities and Terminology 
The authorit ies f o r the species are as follows (except where 
noted otherwise i n the t e z t ) : 
Phanerogams: Clapham, Tutin and Warhurg (1962), the only-
differences heing that Euphrasia o f f i c i n a l i s agg. 
i s used f o r a l l members of subsection Ciliatae 
xinless otherwise stated and that Peschampsia caespLtosa 
follows the spelling of Hubbard (1954). 
Cryptogams; 
Mosses; Warburg (1963) with the exception that the sub-
species of Hypnum cupressiforme are abbreviated 
throughout: 
ssp. )(" f i l i f o n n e Br id . to Hypnum f i l i f o r m e 
ssp. € ericetorum B.S. & G.to Hypnum ericetorum 
ssp. lacunosum Br id . to Hypnum lacunosum 
Liverworts:Paton (1965) 
Lichens: James (1965) 
The term "community" has been used to refer to vegetation i n 
the f i e l d of which concrete examples or "stands" may be analysed to 
give abstract descriptions known as "community types" or "vegetation 
types" (Shimwell 1971c, c f . McVean and E a t c l i f f e I962, Whittaker I962, 
Poore 1964} Mcintosh I967) 
The "constant" and "near constant" species of a vegetation 
•type have constancies of V and 17 respectively, i . e . are present 
i n 81% to 100/0 and 61% to 80^ of the Aufnahmen. 
A " d i f f e r e n t i a l " species usually has a constancy of I I I , IV 
or V but i n certain cases i t may only be I I or I . 
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A species may be a d i f f e r e n t i a l f o r vegetation units 
of the same or other ranks i n d i f fe ren t oCnodal groups; 
the use of the term " d i f f e r e n t i a l species groups" emphasises 
that i t i s the combination of species which is concerned i n 
the f l o r i s t i c separation. 
The term -"Jmapping un i t " refers to. the units delimited 
at 1:2,500 (xxnless stated otherwise) and is synonymous 
wi th "nodum". 
PAET I I 
THE VEGETATION OF WIDDyBAM FELL 
CLASSIFIED ACCOEDHTG TO THE 
ZURICH-MOUTPELLIER SYSTEM 
30-a..-
SmOPTIC CLASSIFICATION OF PARTS OF THE ASPLSl^ IETEA HDPESTRIS 
WITH PARTICULAR REFBREI'JCE TO WIJDYBAIiTK FELL 
Classr 
Order: 
ASPLEPTIETEA RUPESTRIS 
ASPLENIETALIA POTENTILLETALIA ANDROSACETALIA 
GLMDJLOSI CAULESpEMTIS VA3JDELLII 
All iance: 
Al l iance: ANDROSICION VAWDELLII 
i 
1 Nodum of Whin S i l l block scree 
J 
Key 
r 1 
1 ; 
Vegetation present 
on Widdybank Fe l l 
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Class: ASPLMIETEA HJPESTRIS B r . - B l . I934 
The c lass i f i ca t ion of those parts of the class referred to 
i n the t3xt i s siommarized on pth,e5 facing page. 
The commiinities of th is class are extremely specialised f o r 
they play a pioneer r61e i n the colonisation of walls and rock 
crevices. I t i s ch ie f ly boreal-montane to arctic-alpine i n 
d i s t r i bu t i on , and the species-rich nature of the commixnities of 
the Alps and the other European mountain ranges contrasts with 
the more impoverished vegetation of the B r i t i s h Isles and the 
neighbouring parts of north-west Europe. 
Character species 
Seven are given by Oberdorfer (1957) > ^ i J - t only two -
Asplenium trichomanes and Polypodium vulgare (sensu lato) - are 
widespread i n Great B r i t a i n . Of the others, Ceterach officinarum 
and Sedum dasyphyllum are res t r ic ted to the southern parts of. this 
countiy, Saxifraga rosacea to Ireland, Hieracium amplexicaule, an 
introduct ion, i s found only on the walls of the Oxford Botanic 
Garden, and Valeriana t r i p t e r i s i s absent altogether. 
The vegetation found during the present survey which may 
belong to this class occurs ch ie f ly on the near ve r t i ca l c l i f f s 
and block screes of the Great Whin S i l l (quartz-dolerite) igneous 
in t rus ion outcropping i n several places on the Pe l l . Only two 
of the character species are i n this l o c a l i t y : Asplenium 
trichomanes, althoiigh not f igur ing i n any Aufnahme, was found on 
Falcon Clints i n s imilar vegetation to that studied and 
Polypodium vulgare i s believed to be present there also . The 
l a t t e r species i s included by Pigott (195^) i n a l i ke community 
from Cronkley Scar on the other bank of the Tees. 
Passarge (1964) l i s t s three orders, two of which are probably 
represented i n the Upper Teesdale area. The t h i r d i s the 
mediterranean ^£l£ni^ejta]^ia £land.u]^0£i_ et H. Meier 1934 • 
¥ Bradshaw (1971): personal communication 
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The others are present i n central , eastern and northern Europe 
and require d i f f e r en t levels of base status i n their substrates. 
Order; POTENTILLETALIA CAULESCENTIS B r . - B l . 1926 
This comprises coimnunities of crevices i n calcareous rocks 
and those of limestone walls and cement f i l l i n g s . Passarge (1964) 
l i s t s s ix alliances from d i f f e ren t parts of Europe - Norway, 
western Prance and north-west Spain, south-east Europe, the 
Pyrenees and Ireland. 
I t i s possible that the order is represented i n the Upper 
Teesdale area, although n o t ^ n the region of the present 
invest igat ion. Asplenium v i r i d e , one of i t s character species, 
i s included by Pigott (1956) i n his species l i s t s from ledges on 
limestone c l i f f s i n the Upper Maize Beck valley and from limestone 
on Cronkley Scar, both of which are suitable topographical locations 
f o r the order. 
Order: ANDROSACETALIA VANDELLII B r . - B l . (l93l) 1934 
These communities grow on and between s i l ic ious rocks i n 
south-west, central and south-east Europe and i n Scandinavia. The 
d i s t r i bu t ion of the order i n the B r i t i s h Isles i s , as i n the case 
o f the Pojtenti^ll^ejtal^ia,, d i f f i c u l t to evaluate. Only two of the 
four character species given by Oberdorfer (1957) are found i n 
these islands. They are Sedum telephium, a widespread but local 
species, and the rare Asplenium septentrianale.The former occurs 
If 
i n Upper Teesdale, near the weighbridge above High Force . 
Pour alliances have been erected covering vegetation i n 
Norway, south-east, south-west and central Europe (Passarge I964). 
This l a t t e r , the alpine 
A l l . Androsacion vende l l i i B r . - B l . I926 
i s the one to which that on Widdybank is tentatively assigned 
pending the farther investigation of these communities in the 
B r i t i s h I s les . One of the four character species given by 
Oberdorfer (1957), Primula hirsuta, is absent from Bri ta in ,but 
Veronica f rut icans , Hieracium scbmidtii (H. pallidum Biv. i n 
Oberdorfer) and Woodsia i lvensis a l l occur loca l ly (or rarely) i n 
¥ Bradshaw(1971) : personal communication 
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mountainous, regions from Wales northwards. The mention of 
Woodsia i lvensis is especially interest ing, fo r this formerly grew 
on those c l i f f s on Widdybank Pell which to-day seem to be one of 
the chief l oca l i t i e s of the communities of the all iance. 
These have been placed i n the 
Modum_of_Whin S i l l block scree 
^ ^ ^ ^ ^ 
which does not occur i n those parts of the Pel l mapped at a scale 
o f 1:2,500 and i s therefore shown only on the 1:10,000 scale map 
where "it forms mapping un i t 1. 
I t develops on the ledges of the Whin S i l l , and on the scree 
which results thesEefrom. This quartz-dolerite rock outcrops most 
extensively on the south-west and south edges of the Pell facing the 
Tees, where i t forms the c l i f f s known as Falcon Cl in ts . The nodum 
i s found on the c l i f f s themselves but is much more extensive on the 
expanse of block scree below. Smaller (about 30'-t0" 40'high) 
"headlands" of the Whin S i l l project on the "south-west, south and 
east parts of the Pel l and the nodum is present here and on the 
scree below. 
I t s composition can be seen i n Table I I . To the two 
Aufnahmen from Widdybank Pel l have been added f i ve made i n the 
iden t ica l habitats of the block scree at the Moor House N.N.R. 
(Eddy, Welch and Rawes I969). 
The species given are not only those growing adpressed to the 
rock - the lichens and many of the biyopbytes, e.g. Andreaea 
rupestris and Rhacomitrium fasciculare - but also those of the 
crevices between them. However, the table reveals that many of 
the d i f f e r e n t i a l s are species which grow on rocks d i rec t ly , or on 
top of only a th in layer of humus, fo r instance those of Cladonia 
and of Rhacomitrium etc. Species such as CryptQgrajnma crispa, 
Lyoopodium selago, Deschampsia flexuosa, Vaccini\im myr t i l lus , and 
Galium saxatile form part of the f l o r a of the damper crevices. 
The 1:10,000 m p^ shows that over much of i t s d is t r ibut ion 
the nodum does not occur i n areas large enough to be she™ 
separately, and that i t i s intermixed vrith heath communities of the 
r ^ g M r i p n (mapping u n i t f at the 1:10,000 scale). The interchange 
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of species between these two types of vegetation is shoTfn i n the 
p,resence of Vacciniinn myr t i l l u s , Galium saxatile, Callima vulgaris 
etc. i n the scree nodum ( c f . Table I I ) . This is reminiscent of 
Leach's (l930) account of the manner i n which heath plants colonise 
scree slopes that are becoming stabi l ised. The result is the 
formation of areas of heath which run v e r t i c a l l y downhill, eventually 
to be cut o f f by the screes fanning outwards as appears to be 
happening on the south and south-west edges of the F e l l . Also, on 
the near ve r t i c a l faces of Falcon Glints , there are small-scale 
mosaics formed by the patches of heath vegetation occurring on the 
ledges and the moss-lichen community on the actual rock face. 
There is veiy. l i t t l e reference to similar commiinities i n the 
l i t e r a t u r e fo r the B r i t i s h I s les . Tansley (l949) describes the 
colonisation of upland scree; his l i s t of species present at 
the end of the process resembles that of the nodum, and PigQtt^^Si,(l956) 
l i s t from the Whin S i l l blocks of Cronkley Scar is similar to the 
composite one derived from the seven Aafhahmen of Table I I . 
I t must be stressed that the correct synsystMatic placing of 
the nodum is not at a l l defined. With the complete absence of 
a l l the character species o f the class, order and alliance to 
which i t has been assigned, this is the most tentatively c lass i f ied 
of a l l the noda which have been encountered and named in the 
invest igat ion. This c lass i f i ca t ion is based on species which may 
occur, or have occurred, on doleri te rock ledges and betvreen scree 
blocks i n the vicinity forming similar communities and on the 
descriptions of class, order and alliance i n the (continental) 
l i t e r a t u r e . I t has not been possible to make any use of the 
l ichen f l o r a growing on the blocks since the infoimation necessaiy 
f o r comparison has not been given i n the phytosociological accounts 
published to date. 
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Class: PESTUCO-BROIffiTEA B r . - B l . et R. Tx. 1943 em. Ri Tx. I 9 6 I 
The status and inter-relationships of those parts cjf ,the class 
to which reference is made i n the tgxt are shoim on the facing page. 
I n this class are placed lowlajid thermophilous ope:g or closed 
species-rich grassland communities on dry or semi-diy soils which are 
normally base-rich but i n some cases are weakly acidic. The 
communities are usually secondary being very much influenced by man's 
a c t i v i t i e s i n clearing, burning and cul t iva t ion but i n extreme 
habitats , e.g. rocky areas, they are generally of primary or ig in -
re l ic i s of a formerly vrider d i s t r ibu t ion . 
The chief area o f d i s t r ibu t ion of the class i s sub-atlantic -
sub-mediterranean; large tracts of vegetation i n the southern 
euro-siberian region and i n the northern mediterranean lands are 
referable to i t , but a micio-GLimate permitting i t s development is only 
found i n isolated parts of the temperate lands of nortli-central and 
north-west Europe. In the higher alti tudes of the Pyrenees and the 
Alps there is i n f i l t r a t i o n by alpine species of the class El^no-
^e£le^ri_e_tea (Shimwell I968) . Coupled with th i s , in southern Germany 
there i s the west to east gradient of reduction in sub-mediterranean 
species and addition of sub-continental ones (Oberdorfer 1957)• 
Syntaxonomy I 
The vegetation of heavy-metal spoil-heaps (order Vi£l£tali_a 
£al^aminariae) was o r ig ina l ly i n this class but was placed i n a 
separate one - the Vi£l£t£a_ca^l£mijiar_iae_ by Tiixen i n 196I (Westhoff 
and den Held 1969). The older c l a s s i f i c a t o r y schemes, e.g.Oberdorfer 
(1957) show the order I^ es_tuco_-S^ ed.e_tal_ia as a component of the 
Pe£tucG-Brom£t£a, but i n the eavlj 1960s this was removed to form 
part of another class; Oberdorfer et a l (1967) placed i t i n the 
Sedo-S£le_ranthe_t£a and Westhoff and den Held (1969) i n the 
ICo£l£r i^ o - C£r2Ti ep ho i;e_t e a. 
The two orders remaining i n the Pe£tuc£-Br£m£t£a a f t e r i t s 
amendment are the Brometalia_e^e£ti^ and the Pe£tuc£tali_a_va,ll_e£ia^c£e. 
The d i s t r ibu t ion of the l a t t e r borders that o f the Brom£tal_ia to the 
north ( i n southern Scandinavia) and especially to the east and 
B-outh-east i n the continental steppe lands. Our interest,- therefore, 
l i e s with the I 
Order: BROHETALIA ERECTI B r . - B l . I936' 
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of dry and semi-dry grasslands on base-rich soi ls with a l i t t l e humic 
mater ia l . The present day aspect is very much a secondary one bacauge 
of man's e f f ec t on the natural vegetation i n the destruction of forests 
and i n pasture management, n;-! The Br i t i sh d is t r ibut ion of the order 
extends from the sub-continental regions of south and east England 
through north England to the a t lant ic coasts of Wales:and Ireland 
(Shimwell 1971a). On i t s eastern boundaiy (on the continent of Europe) 
species of the Pe£tuc£ta,li_a_vall_es_iaca^e i n f i l t r a t e and,similarly, i n 
the alpine lowlands as well as on the northern flank through north-east 
England• there is intermixing of the ^'^o_~Seslevie±ea species - r e l i c t s 
o f the la te Ice Age (Oberdorfer 1957). 
Syntaxonomy 
The component communities of the order were s p l i t up by Doing (1963) 
to form the Xerobr£me_tal_ia and the Orj^gan£-Me£0brom£tal_ia. In the 
l a t t e r , the Mes_obr£mi_on of the Pes_tuG£-Br£m£t£a was combined with the 
Tri^foMon med.ii^  (Tri^f£li_02G£ra,ni_e_tea). These orders were placed i n 
d i f f e r e n t classes, the ^eilob^r£m£t£-S_ed.e_te£ (o f dry open communities on 
skeletal soi ls) and the Mes^obr£m£t£-Arrh£nathere_tea (of closed semi-diy 
damp pastures on r i ch soi ls) respectively. 
The l a t t e r class included much of the vegetation formerly placed 
i n the Mol^ini£-ixrh£natheret_ea, including the Arrh£natheri£n of the 
Arrh£nathe£e_tal_ia. This rec lass i f ica t ion ref lected the a f f i n i t i e s of 
the Me^ o_bromi_on and Arrh£nathei|i£n seen in the frequent occurrence of 
the transit ions between them, par t icu la r ly noticeable i n the Netherlands. 
Westhoff and den Held (1969) describe this intermingling and remark that 
a reduction i n the intensi ty of grazing, mowing and manuring of 
^ rSena l^e i ; i £n commiinities can increase their proximiiy to those of the 
Mesob^r£mi^on. Nevertheless, they do not agree with Doing's (provisional) 
c l a s s i f i c a t i on and return these alliances, and also the Tri_f£li^on medii^ 
and the Xe£obr£m£tali_a,to their previous classes. This older 
c l a s s i f i c a t i o n i s followed i n the present study. 
Character species 
Shimwell (1971a) gives a l i s t of nineteen character species f o r 
the order i n the B r i t i s h Isles and, as i t is the only one of the class 
to be represented here, they are also class character species. Of these, 
only the fol lowing ten are fovmd i n the Widdybank - Cronkley Fells 
region (Perring and Walters 1962): 
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Anthyl l i s vulneraria, Gentianella amarella, - Helianthemum canum, 
H. chamaecistus, Helictotrichon pratense, Hippocrepis comosa, 
Koeleria c r i s ta ta , Scabiosa columbaria, Poterium sanguisorba and 
Viola h i r t a ssp. calcarea (recorded only to the specific level by 
Perring and Walters)i A l l except the las t tiro have been recorded i n 
the present survey, mainly i n Br£m£talia communities, although 
Koeleria is also found i n ones closely a l l i e d to them. Poterium is 
not knotjn closer to Widdybahk than four miles down r ive r , near 
Wynch Bridge''' 
Of the two alliances of the order, the Bromi^ on £r£c_ti B r . - B l . 
(1925) 1936 of open dry thennophilous, ch ie f ly primary, communities 
on rock;^sually limestone groiond has a centre of d is t r ibut ion i n 
central and southern Europe and is res t r ic ted in the B r i t i s h Isles to 
a small number of l oca l i t i e s i n Somerset and Devon (Shimwell 1971a). 
The other all iance i s the 
P 
Ml_ian£e_J^e_sobromion erecti^ B r . - B l . & Moor 1938 emend. Oberd. 1949. 
The grassland communities placed here are closed, usually more 
mesophilous than those o f the Br£mi_on, and secondary i n nature. 
Oberdorfer (1957) suggests that they are derived from forests of the 
Pa£e_tal^ia (Qu£r£o_Fag£t£a) and Westhoff and den Held (1969) give as 
the i r precursors both the £arpini_on bejtuli of this order and the 
Berb£ri^di^on of the Piun£tal_ia_s£inos_a£ i n the class Rhamo^Pronejtea. 
The soi ls are moderately dry,loamy and vaiy from chalk-containing 
to chalk-rich or base-rich. 
Westhoff and den Held (1969) describe the alliance as having 
i t s optimal development i n the sub-mediterranean regions but reaching 
also into the sub-atlantic and at lant ic zones and, therefore, extending 
from southern Scandinavia to Spain as well as into England and Ireland. 
I n the northern part of i t s range, i t s occurrence is usually l imi ted 
to warm places such as south-facing slopes, r iver valleys and sand dunes. 
Syntaxonomy 
The communities now i n this alliance were formerly i n the sub-
all iance Me£0^romi_on B r . - B l . & Moor 1938, one of the three sub-divisions 
o f the Br£mi_on, but i n 1957 Oberdorfer raised the sub-alliance to the 
al l iance level on account of the d is t inct ive species composition, • 
¥ Bradshaw ( l 9 7 l ) i personal commxirication 
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ecological and physiognomic features of the vegetation. At the same 
time, he sub-divided each alliance to cater fo r those commianities at 
higher al t i tudes t rans i t ional between the Fes_tuc£-Brom£t£a and the 
El^£-S^e£l£r£e_tea. This gives the sub-alliances S^e£l£r£0-Xer£bromi£n 
( o f the reconstituted Bromi_on) and Se5^l£r£o-M£s£bromi£n (of the 
|6;t£S£b£omi£n), the accompanying lowland sub-alliances being the 
Xerob_r£mi_on and Eu-M£s£bromi£n, respectively. 
Character species 
Only two of Shimwell's (l971b) 27 Me£ob^ r£mi_on character species 
are found i n the Widdybank - Cronlley Pells region. One,Carex ericetonun, 
figures prominently i n the Aiifnahmen from two noda of the alliance but 
the other, Thalictrum minus, was not found i n the survey and i t is only 
known from the banks of the Tees as far west as High Force three miles 
downstream . This might raise doubts as to the correct c lass i f icat ion! 
of these communities but i t must be borne i n mind that they l i e on the 
extreme margin o f the d i s t r ibu t ion of the alliance (and class), being 
outside the geographical range of many character species. Furthermore, 
several of the species ci ted by Shimwell (1971b) as d i f f e ren t i a l s of the 
Mesiobromi^ on from the sub-alliance of the Br£m_ion fo-und i n Br i t a i n , 
the Xerobro.mion, are present i n ISufnahmen of this oG nodal group: 
Briza media, Garex caryopbyllea and C. flacca are constant i n many of 
the noda, and Plantago lanceolata and Succisa pratensis occur with 
lower .constancies. 
Both sub-alliances are represented i n B r i t a i n , but the lowland 
Eu-M£s£bromi£n ObeMorfer 1957 lacks the pre-alpine species of the 
other and reaches only as f a r north as Wales and Derbyshire (Shimwell 
1971b). However, the 
Sub-all^ian£e_Se_sl_eri£-Me£ob_romi^^ Oberd. 1957 
forms a zone extending across northern England, including Upper 
Teesdale, and into western Ireland (Shimwell I 9 6 8 ) . I t i s the montane 
sub-alliance, f l o r i s t i c a l l y close to the El2n£-S^es_l£riejfcea. Oberdorfer 
(1957) describes, how the correct c lass i f ica tory position of similarly: ' 
t r ans i t iona l communities i n the alpine lowlands is very d i f f i c u l t to 
estimate. 
If Bradshaw (1971): personal communication 
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The sub-alliance d i f f e r e n t i a l species (Shimwell I968) - Sesleria 
caerulea, Galium s t emer i , Gentiana vema, Epipactis atracubeng,Diyas 
octopetala, Polygala amara, Rbytidium rugosum, Viola rupestrie and 
Comicularia aculeata - a l l occur i n Aufnahmen of thec/g nodal group, 
c f . Table I I I . 
Nodal group with Sesleria caeralea 
and Koeleria cr i s ta ta (Mapping units 1-7) 
Table I I I 
Syn^ ; S_e£l£r_io-car£C£l^_j)ul_icar£B Shim. I968 £ub-a^s£._t£pi_cum p.p 
and sub;-ass_._k£b£e£i£t£suin 
The f l o r i s t i c d i f f e r e n t i a t i o n of the seven noda i s based upon 
Table IV which sxammarises Table I I I . The key-card used in the f i e l d 
i s given i n Fig . l a ) . 
The grasslands of thisc5^ nodal group present a coarse appearance 
because of the abundance of the d i f f e ren t i a l s Sesleria and Sieglingia 
together with the companions Briza (a constant), Carex panicea and 
C. flacca (both constant i n three noda) whose leaves tend to mask the 
f i n e r ones of Koeleria (a d i f f e r e n t i a l ) and Pestuca ovina (a companion) 
also present i n large quanti t ies. Vaiying amounts of such forbs as 
Campanula ro tund i fo l i a , Euphrasia o f f i c i n a l i s agg., and the d i f fe ren t i a l s 
Gentianella amarella, Plantago maritima, Viola rupestris and Antennaria 
dioica form part of the dense vegetation mat which is often underlain 
by Thymus drucei and Helianthemum chamaecistus. A variety of 
Cryptogams isopresent i n the t u r f : Cladonia subrangiformis, C. pocillum, 
Comicularia aculeata, Cetraria islandica, Tortel la tortuosa, 
Ditrichum f lexicaule , Hypnum lacunosum, Frullania tamarisci, Scapania 
aspera, Rhacomitrium canescens, R. lanuginosum and Ctenidium molluscum 
( a l l d i f f e r e n t i a l s except the las t two) being the most prominent. 
Although some members of the d i f f e r e n t i a l species group occur i n 
mapping uni ts of other alliances, especially nos. 8, 21 , 32 and 33, i t s 
composition as a whole ref lec ts the highly calcareous nature and low 
humic content of the so i l s . These range from dry immature rendzinas 
(mapping units 1 and 2)to deeper and damper broim calcareous soils and 
brown earths usually on f l a t groimd or on ground sloping up to about 1 0 ° . 
The aspects most usually encoxintered are west facing or have a westerly 
component ( i . e . are north-west or south-west). This is probably a 
r e f l e c t i o n of the geological structure of the area i n that suitable soi ls 
have been developed only on the west facing metamorphosed limestone 
escarpments. '^ An occasional Aufnahme vras made on an east facing slope 
¥ Character species i n Shimwell (1971c) 
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on Widdybank P e l l , and a few more on Cronkley where the limestone 
exposure has t h i s aspect. 
The noda f a l l into two groups; the/^Uod5|,l group with Minuartia 
v e ma and the /^Nodal group with Carex p u l i c a r i s and Polygonum viviparum. 
Mapping u n i t s 1 to 3 are i n the former group and 4 to 7 i n the l a t t e r , 
hut 3 i s of an intermediate, composition and forms a l i n k between the two 
nodal groups, as shown i n Tables I I I and IV. 
Minuartia vema i s the sole d i f f e r e n t i a l f or i t s nodal group and 
only the two named species are absolute d i f f e r e n t i a l s for the other. 
Several of the ad d i t i o n a l d i f f e r e n t i a l s for t h i s l a t t e r / i ^ n o d a l group -
Galium s t e m e r i , V i o l a r i v i n i a n a , Carex p a p i l l a r i s and C. caryopbyllea -
are constant i n mapping u n i t 3> and the others - Gentiana vema and 
Cladonia arbuscula - are also present although with lower Gonstancies. 
/S Nodal group with Minuartia vema (Mapping u n i t s 1 - 3 ) 
Syn.; '^^^}p-:^^}:p-^y^J^'^2S'^}^ Shim. 1968 £ub-as£._-t2J)i.cum p.p. 
This i s composed of the Nodum typicum (mapping \init 3) and the 
CT^Nodal group with Garex ericetorum (Mapping u n i t s 1 and 2) 
Syn. 5 Dijtrj^chum 2. •^i^"*'i*^^SL vai^ianjt o f S^e^l^ri^o^Cari^c£i^_j)ul i^cari^s 
Shim. 19^8 _sub-as£._t23)_icum. 
Carex ericetorum i s the only d i f f e r e n t i a l species for t h i s nodal 
group. The two component noda are those on the d r i e s t s o i l s of any of the 
"==0 nodal group. They are very s i m i l a r f l o r i s t i c a l l y and physiognomically 
and are separated only on the presence or absence of the tiro species -
t h e i r d i f f e r e n t i a l s . The Aafnahmen are mostly very small i n area, 
74 to 72 sq m, for they were made as part of an investigation into the 
composition of those communities with some members of the "Teesdale 
assemblage" such as Rhytidium rugosum, Carex ericetoium and V i o l a ru p e s t r i s , 
Pie,, ^iast'';- species was i n i t i a l l y considered to be a second d i f f e r e n t i a l 
f o r the^5^nodal group but subsequent observations showed i t to be 
present throughout thet/?'nodal group and i t i s designated as a 
d i f f e r e n t i a l for t h i s although i t i s of low constancy i n the group 
considered as a whole. 
ITodum with Kobresia (Mapping u n i t l ) 
Nodum with Rbytidium (Mapping u n i t 2) 
These are considered together because of t h e i r close a f f i n i t i e s . 
The eroding sugar limestone edges are the most frequent habitats of 
these noda, where up to 405^  of the ground may be of exposed sugar 
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limestone ( i n s i t u or wind "bloTOi) although lOfo to ZCffo i s a more usual 
proportion. However, hoth noda occur also as dense t u r f with 100^ 
vegetation cover ahove or below the eroding areas. Phanerogam cover i s 
g e n e r a l l y ahout 7^ to SOfo and that of the Cryptogams 5C^to 'Jjfj ezcept i n 
the very open s i t e s where the values may he ^CF^ and 2C^ to 40^ 0 respectively. 
The t u r f i s often on f l a t or s l i g h t l y madulating ground but angles of 
slope of up to 10° are common. 
The high cover of S e s l e r i a tends to give the vegetation a very 
coarse appearance e s p e c i a l l y when Carex ericetorum i s also present. 
The leaves of Thymus .and Helianthemum often form a very dense mat close 
to the ground but Minuartia verna may be l o c a l l y dominant, p a r t i c u l a r l y 
i n the more open p l a c e s . The mean numbers of species are 22 (mapping 
u n i t 1) and 23 (mapping u n i t 2), r e f l e c t i n g the extreme nature of the 
h a b i t a t . 
The two noda occur i n close j-axtaposition to one another and often 
could not be mappSd' separately owing to the formation of a small-scale 
mosaic. Areas with t u f t s of Kobresia were assigned to mapping u n i t 1 
and those without i t to mapping u n i t 2. The thick shiny shoots o-£. 
jRhytidium were sometimes to be found i n the l a t t e r . 
Modum typicum of/d^Ijfodal group with Miniiartia vema (Mapping u n i t 3) 
As described above, t h i s forms a f l o r i s t i c l i n k between the other 
noda of t h i s ^ nodal group and the/^ nddal group with Carex p u l i c a r i s and 
Polygonum viviparum since i t has s i x of the eight d i f f e r e n t i a l s f or the 
l a t t e r . 
The nodum occurs as part of the limestone grassland complex which 
i s not immediately adjacent to the eroding sugar limestone edges, and 
develops on f l a t ground or, more commonly, on banks sloping at angles 
of up to 10°. Physiognomically, as well as f l o r i s t i c a l l y , i t i s of 
an intermediate appearance. The patches of exposed sugar limestone 
or small rocks may t o t a l 30^ of the area but are more l i k e l y to range 
from IC^to 20fo, o^^^l^®|| ^® complete vegetation cover. Phanerogam 
and Cryptogam cover/are around 8(^ to 90^ and 7^to 75^ re s p e c t i v e l y 
although the l a t t e r can be as low as 30^. Occasionally there i s a 
hummock-hollow aspect vrith Rhacomitrium lanuginosum forming the b a s i s of 
the hummocks and the hollows having much exposed s o i l . 
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The general appearance i s , as with mapping u n i t s 1 and 2, of a veiy 
coarse t u r f , the t u f t s of Carex c a p i l l a r i s , C. panicea and C. f l a c c a 
c o n t r i b u t i n g to t h i s e f f e c t . Dense patches of Minuartia vema are 
o c c a s i o n a l l y seen and the general Phanerogam; aspect i s much l e s s concen-
t r a t e d than/mapping u n i t 5« The average species niomber i s 33, i n t e r -
mediate between mapping u n i t s 1 and 2 and mapping u n i t 5. 
Iodal._group with Carex p u l i c a r i s and Polygonum viviparum 
. ( M a p p i n g u n i t s 4 to 7) 
Carex p u l i c a r i s and Polygonum viviparum are the only absolute 
d i f f e r e n t i a l s , the others - Galium s t e m e r i , V i o l a r i v i n i a n a , Carex 
c a p i l l a r i s , C. caryopbyllea, Gentiana vema and Cladonia arbuscula - are 
shared with mapping u n i t 3. 
T h e ^ nodal group i s divided into two 5 ^ o d a l groups each with tvro 
noda. A l l occur on deeper and more humus-rich s o i l s than do mapping 
u n i t s 1 and 2. 
^ W o d a l group with bryophytes (Mapping u n i t s 4 5) 
Syn.: S_e£l£rj^ o-Ca.rj^ c£tim_j)ul_icari_s Shim. I968 £ub-as£._t2pi_cum 
The two noda of t h i s nodal group are often adjacent, intergrading to 
such an extent that on sever a l occasions they have been mapped as a 
mosaic. The three species of d i f f e r e n t i a t i n g bryophytes - Bhytidiadelphus 
squarrosus, Pleurozium schreberi and Hypnum ericetorum - are a l l 
i n d i c a t i v e of damp, somewhat base-poor conditions. 
Hodum with Elantago lanceolata (Mapping u n i t 5) 
Syn. :S^E2.i£al v^arianjt of ^es_l£ri^o-CarJ^^ Shim. I968 
£ub-as s_ ._t£p i_cum 
The vegetation i s u s u a l l y dominated by S e s l e r i a caerulea and 
Festuca ovina and Carex c a p i l l a r i s often has high cover a l s o . I n some 
pl a c e s B r i z a media or the glaucous sedges (Carex paiiicea and.C. f l a c c a ) 
may be very apparent and Thymus drucei sometimes forms a close mat. 
Rosettes and clumps of plants of the d i f f e r e n t i a l species group of 
Plantago l a n c e o l a t a , Hieracium p i l o s e l l a and Thuidium tamariscinum 
play a p a r t i n the o v e r a l l appearance of the t u r f which i s further 
d i v e r s i f i e d by species normally associated with grazing and manuring 
such as Cerastium holosteoides, B e l l i s perennis, A c h i l l e a millefolium, 
T r i f o l i u m repens and Lotus c o r n i c u l a t u s . The presence of t h i s group 
shows the a f f i n i t y of the nodum to the Rainmcul^-AnjU^^ A study 
o f Table I I I shows that these companion species and a number of others 
occur p r i n c i p a l l y i n t h i s nodam or only here and i n mapping u n i t 4-
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The mean number of species per 2 sq m i s 42 which i s higher than any 
other mapping u n i t o f the sub-alliance although a value that i s veiy 
c l o s e l y followed by mapping u n i t 7-
The t u r f i s often moderately or veiy dense .with 1005^  cover; i n 
t h i s form the nodum occurs along and near the sheep tracks. However, 
close but not adjacent to the sugar limestone edges, the t u r f may be 
rather hummocky w i t h up to 4*^ (more usually only 10^) of exposed s o i l . 
The nodum i s generally found on f l a t or s l i g h t l y sloping ground but 
has been recorded on t e r r a i n i n c l i n e d at up to 30°. I n an area o f 
(apparently) o l d m o l e h i l l s ihejJ^Qdiuii'lshaws two d i f f e r e n t aspects; on 
top o f the mole h i l l s amongst the patches of Sesleria and Festuca ovina 
there i s much Cladonia arbuscula, w h i l s t between the hipmocks the 
Phanerogam cover i s complete and has considerably more Carex c a p i l l a r i s . 
This h a b i t a t type approaches that o f the limestone "pavement" of 
the Fell-iJop where mapping u n i t 5 i s present on the thinner s o i l above 
the pieces o f limestone and mapping u n i t 21 (Raiiu£cul£-_^t^h£xa^^ 
w i t h i t s l a r g e r proportion o f broad-leaved herbs on the deeper s o i l 
between them. These two mapping u n i t s also occur as a mosaic on 
ground which i s only s l i g h t l y undulating, where the two d i f f e r e n t 
vegetation aspects enable the components to be recognised. A si m i l a r 
physiognomic separation can be made i n the Slapestone Sike area and on 
the Fell-:;|op where the s l i g h t l y domed expanses of mapping u n i t 5 
dominated by Sesleria and Carex c a p i l l a r i s stand out from, and are 
separated by, the channels w i t h the fine-leaved mapping u n i t 33 of the 
Em^ejtri^on w i t h which i t has f l o r i s t i c a f f i n i t i e s . The no dim with 
Plantago lanceolata d i f f e r s by only a few species (see Table I I I ) from 
mapping u n i t s 4 and 6 of the same/5nodal group with both of which i t 
may form a mosaic. Overall, mapping u n i t 5 covers the:largest t o t a l 
area of limestone grassland on ¥iddybank F e l l . 
IjTodum w i t h Calluna (Mapping u n i t 4) 
Syn.: C^a]^luna-Em£ejti3m_vari^a2it o f S^ e^ l^ ri^ o^ Carj^ C£tum_j)ul_ica^  Shim.1968 
Sub-as£._i2Pici™ 
This i s the other component o f the "^nodal group and most 
frequently occurs adjacent to the njdum w i t h Plantago lanceolata and 
also to mapping u n i t 32 of the Em£ejtri_on which may be a f l o r i s t i c a l l y 
impoverished successor of mapping u n i t 4= 
- 43 -
The d i f f e r e n t i a l species gj-oup comprises Calluna v u l g a r i s , 
Agrostis s t o l o n i f e r a , Polygala s e r p y l l i f o l i a and Rbytidiadelphus loreus. 
Very many o f the d i f f e r e n t i a l species of the nodal group, such as 
Gentianella, Plantago maritima, Pitrichum f l e x i c a u l e , T o r t e l l a tortuosa, 
Helianthemum chamaecistus and Soapania aspera, are v i r t u a l l y absent from 
t h i s nodum due to the d i f f e r e n t micro-environment created by the Calluna 
bushes, and the mean species niimber drops to 34. Sanguisorba o f f i c i n a l i s 
maked i t s only important c o n t r i b u t i o n to the vegetation of the^Cnodal 
group i n t h i s nodum and Thalictrum alpinum occurs sparsely both here and 
i n mapping u n i t 7. 
Calluna i s the f l o r i s t i c dominant, the bushes often being 10 to 15 cm 
t a l l and covering 6C^ to 75^ o f the area, except i n those places where 
i t s c o l o n i s a t i o n o f mapping u n i t 5 i s s t i l l at an early stage. 
(Comparison of a e r i a l photographs taken i n 1953 and 1956 with those taken 
i n 1969 suggests that Calluna slowly spreads i n t o the adjacent grassland.) 
Other Phanerogams have a cover o f about 80^ and Cryptogams of 30^ to ^ ^0. 
T o t a l cover i s freq.uently 100^ but there may be from 10^ to 20^ of 
exposed s o i l due, probably, to the a c t i v i t y o f moles. The nodum ra r e l y 
develops over f l a t ground, slopes of up to 5° facing north-west to 
south-west being favoured. 
I n a d d i t i o n to forming a mosaic with mapping u n i t 5? t h i s nodum 
also forms one w i t h mapping u n i t 7 which i s found i n damper environments 
than the other mapping u n i t s o f the sub-alliance. Occasionally the 
nodum w i t h Calluna forms the hummocks i n a complex with mapping u n i t 9 
(£ari£i£n_dava,ll_iana^ e) which grows on ground almost continually i r r i g a t e d 
w i t h h i g h l y calcareous water. This complex has been seen only i n the 
Fold Sike area. 
Ifodal group w i t h Kobresia (Mapping u n i t s 6 and 7) 
Syn.: S^ e£l£rj^ o^ C£rj^ c£l5mj3ulj^ car_is Shim. 1968 
Sub_-as£.Js:£bres_i£t£S]im 
Kobresia simpliciuscula i s the sole d i f f e r e n t i a l species f o r t h i s 
nodal group. Mapping u n i t 7 shows a f f i n i t i e s with the noda of the 
_Gari£i£n_davall_iajiae^nd mapping u n i t 6 often intergrades w i t h 
mapping u n i t 5. 
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Hodum typieum of TTlfodal group wi t h Kobresia (Mapping u n i t 6) 
This has no d i f f e r e n t i a l species a d d i t i o n a l to that of the nodal 
group although the sub-alliance d i f f e r e n t i a l Polygala amara shows a 
preference f o r the nodum. The d i f f e r e n t i a l species of the oO and/^ 
nodal groups are w e l l represented and the mean species number i s 33. 
The most usual aspect i s of a t u r f having 80^ to 100^ ^ Phanerogam 
cover dominated j o i n t l y by Kobresia, Sesleria and Festuoa ovina w i t h 
frequent t u f t s of Carex c a p i l l a r i s . Pftiere the Phanerogam carpet i s 
broken, Rhacomitrium spp., T o r t e l l a tortuosa, Ditrichum f l e x i c a u l e , 
Getraria i s l a n d i c a or other species of the 30^ ^ to $0^ ^ cover, Ciyptogami . . 
layerare e^cposed. I n places, s o i l or sugar limestone may account f o r 
about HiO^ ^ o f the area. The nodum i s often encountered forming f l a t or 
only s l i g h t l y hiimmocky patches i n close proximity to the eroding sugar 
limestone edges wi t h a ¥S¥- to-M. aspect and a slope of about 5°. I t 
i s one of the communities which develops i n areas of calcareous seepage 
and also adjacent to the ^Lkes. Occasional dense patches of Kobresia 
forming a s l i g h t l y raised p o r t i o n i n mapping t m i t 5 bave been mapped as 
t h i s nodum or as a complex with mapping u n i t 5- Similar treatment was 
applied where Kobresia and other species of its^/<5 nodal group occur i n 
mapping u n i t 3. 
Uodum w i t h Primula farinosa (Mapping u n i t 7) 
This i s f l o r i s t i c a l l y very closely r e l a t e d to mapping wait 8 of the 
Caricion davallianae and the two are often contiguous. The d i f f e r e n t i a l 
species are Primula farinosa and the sedges Carex lepidocarpa and 
G. hostiana. These, together w i t h Kobresia, Sesleria, Festuca ovina and, 
less frequently, Carex c a p i l l a r i s , have prominent roles i n the general 
physiognomy. Occasionally also conspicuous are T o f i e l d i a p u s i l l a and 
Pinguicula v u l g a r i s both d i f f e r e n t i a l s f o r mapping u n i t 8. The mean 
species number i s 41 which i s greater than i n mapping u n i t 6 and r e f l e c t s 
the a d d i t i o n of CaricJ.oji_d^yal_lianae species to the nodal group. 
Cover i s usually 100^, t h a t o f the higher plants being about 90^ to 
95?^  - greater than i n the other noda - and that of the lower 40^ to SCffo. 
Ilhere the Phanerogam cover i s broken, the mosses Gtenidium molluscum 
and/or T o r t e l l a tortuosa may be exposed. Occasionally, instead of a 
f l a t topography a hummock-hollow complex i s developed^ probably over o l d 
m o l e h i l l s , the height difference ranging from 3 to 30 cm. As w i t h 
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Aufnahmen l a t e r assigned to mapping u n i t 8, the two components were 
i n i t i a l l y recorded separately because they are of d i f f e r i n g 
physiognomy. The h;j[mmocks are dominated by Sesleria with sometimes 
high Carex panicea and C. hostiana, and the hollovrs have a greater 
propo r t i o n o f Carex spp. and sometimes a lower t o t a l Phanerogam cover. 
However, the species differences were not s u f f i c i e n t l y great to enable 
the hummocks and hollows to be placed i n d i f f e r e n t mapping ir n i t s and 
the records were subsequently amalgamated. 
The nodum has a l i m i t e d occurrence as a mixture with mapping \mit 4 
where i t has been mapped as a mosaic-but c h i e f l y i t i s found i n damp, 
•tihighly calcareous places such as on the banks immediately adjacent to 
and above the .Siikes where there i s periodic inundation. I n more low-
l y i n g areas which may be more frequently i r r i g a t e d mapping xmit 8 
oft e n develops and i n places which are dryer. > mapping u n i t 6 i s present. 
The syntaxonomy amd. c l a s s i f i c a t i o n of thec^Uodal group 
Table V and Fig. l b ) 
The problems o£ the c l a s s i f i c a t i o n and syntaxonomy of the nodal 
group are gr e a t l y reduced when reference i s made to Shimwell's (1968) 
study o f the limestone grasslands of the B r i t i s h I s l e s . He provides 
a framework w i t h i n which can be placed both those Teesdale communities 
described above and the s i m i l a r on® studied by Pig o t t (l956) and by 
R a t c l i f f e (1966). The c l a s s i f i c a t i o n of t h e n o d a l group and the noda 
given i n Fig. l b ) i s that of Shimwell I968, together with some amendments; 
the scheme i s discussed more f u l l y below. The complete synonymy of the 
noda can be summarised as: 
oC/ Nodal group w i t h Sesleria caerulea atid Koeleria c r i s t a t a 
Pasture w i t h Alpine plants Lewis I9O4 
Fes^ tuc£-S^ e_sl£ri^ etum Balme 1954 
Sugar limestone t u r f - tussoclcy and smooth types ) p^ g^Q^ ^ 19^6 
Grassland on unaltered limestone p.p. ) 
Limestone grassland Sinker I965 
Seslerieto-F£s>£etum ) ^^^^-^^^^^ l^gg 
Fe£tuc£t£-£al^lunetujn ) 
S_e£l£ri^ O;^ C£ri^ c£i:nm_j)uli^ card^ ^ Shim. I968 
Sub-aa£._t2Q)i_cum - ^ f2i.oa,l_ v a r i a n t 
£a]^lima-Em£ejtiTm_var i^an^ 
5i^^i°^^~.^'^'''i^A^ v a r i a n t 
Sub-ass. kobresietosum 
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I n the t e x t accompanying his maps of the d i s t r i b u t i o n of the 
vegetation of the basins of the Rivers Eden, Tees, Wear and Tyne, 
Lewis (1904) describes a "pasture w i t h Alpine plants" which forms pa r t 
o f the "Alpine moorland". He gives the h a b i t a t of t h i s vegetation as 
being c h i e f l y on limestone and sandstone bands and the l i s t of rare 
species occurring i n i t includes many of those found i n the'^nodal 
group. Although his lower l i m i t of the Alpine moorland i s at 2,000 f t 
(6l0iit)t) and the highest p o i n t of limestone grassland on 'tliddybank F e l l i s 
only about 1,650 f t (503m), Lewis' "pasture" seems to include those 
communities described here. 
The :^ £0£ia,ti^on S^ e£l£ri.o^ G£r£etum. £>ili£a£i£ has been erected by 
Shimwell (1968) to include the damp limestone grasslands dominated i n 
the _^£i£al_ varian_t o f the £ub-a,s£._t2P_icum by Sesleria caerulea, 
Carex p u l i c a r i s and Festuca ovina. The communities are foiind i n 
su i t a b l e l o c a l i t i e s i n an area of the Pennines extending from the Craven 
d i s t r i c t to Westmorland. Shimwell has included i n his table Aafnahmen 
from t h a t vegetation i n the Craven to which the names of Balme (1954) 
and Sinker (1965) r e f e r , as w e l l as some from Widdybank and Cronkley Fells 
and several from the other l o c a l i t i e s o f the association. 
Both R a t c l i f f e ' s (1966) Se£l£Eiejto-%sta£etum and Pe£tuc£t£-
C_allvp.etam and the noda of the nodal group can be accommodated w i t h i n 
the S_e£l£rj^ o^ Cari^ c£tim_j)ul_icar_is although some re-arrangement of the 
component Aafnahmen, especia,lly of the Se£l£ri^ejto-F£stu£etum, i s 
required (see Table V). '! This summary .shows"-:, only constancies 
of class, order and a l l i a n c e character species, of association, sub-
association, v a r i a n t and sub-variant d i f f e r e n t i a l s , and of companions 
w i t h constancy V. The Aufnahmen of the jty£_i£al_ and Fil^i^endula-G^e^ariium 
va£iaja_ts of the sub-a.s£._t£pi^cum, the £ub-as£._d£yadet£sum and the 
_sub-a^ s£._o_f S^axi_fraga and £o£hl^ eari_a come from a more extensive area o f 
the c e n t r a l and north Pennines than those of the other components of the 
association which come solely from Widdybank and Cronkley F e l l s . 
The p i c t u r e o f the Se£l£rj.o-Car_ic£tum_j)uli_ca.ri^ s given i n Table V i s , 
therefore, an amp l i f i e d version of Shimwell's o r i g i n a l work and, whereas 
h i s presented an o v e r a l l view o f the association, t h i s table i s weighted 
i n favour of the vegetation of ¥iddybank and Gronkley Fells since a l l 
the a d d i t i o n a l information comes from that area alone. Nevertheless, 
the communities found here form a phytosociologically important part of 
the association. A number of species was recorded almost exclusively i n 
t h i s region and some " t i d y i n g up" of Shimwell's association table i s 
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SUMMARY, •AI.MTn.IMTS US J) STOOimiY OF THE 
SESLERIO-CARICETUM PgLICARES SHIM. 196g 
. ASSOCIATIOI SESLERIO-CARICETUM PULICARIS Shim. I968 emend. 
SUB-ASS. typicum 
t y p i c a l v a r i a n t Shim. I968 
; ;syn.dJodum w i t h Plantago lanceolata p.p. 
Seslerieto-Pestucetum R a t c l i f f e 1966 p.p. 
Hodum typicum p.p. o f ^ nodal group wi t h Minuartia vema 
Galluna-Empetrum v a r i a n t Shim. I968 
syn.: Nodum w i t h Calluna 
Pestuceto-Callunetum R a t c l i f f e I966 p.p. 
Carex ericetorum v a r i a n t 
Rbytidium sub-variant 
syn.: Ditrichum-Rhytidium var. Shim. I968 
Ifodum w i t h Rbytidium 
Kobresia sub-variant 
syn.: Nodum w i t h Kobresia 
Seslerieto-Festucetum R a t c l i f f e I966 p.p-. 
Kobresia v a r i a n t 
t y p i c a l sub-variant 
syn.: Sub-ass. kobresietosum Shim. I968 p.p. 
Nodum iypieum o f n o d a l group wi t h Kobresia 
Seslerieto-Festucetum R a t c l i f f e 1966 p.p. 
Carex lepidocarpa sub-variant 
syn.: Sub-ass. kobresietosiim Shim. I968 - Carex lepidocarpa facies 
Ipdum w i t h Primula farinosa 
Seslerieto-Festucetum R a t c l i f f e 1966 p.p. 
Filipendula-Geranium v a r i a n t Shim. I968; 
SUB-ASS. diyadetosum Sh;3im. I968 
syn.: Nodum wit h Plantago lanceolata p.p. 
Nodum typicum p.pT o f ^ nodal group with Minuartia vema 
SUB-ASS. of Saxifraga and Cochlearia Shim., I968 
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achieved when the two Aufnahmen from Widdybank and/or Gronkley are 
extracted from each of the £ub-a,s£0£iati_ons_t2J>ic]™ and dr2;adejtO£iim. 
However, the values o f the meancxsns-tancies". of occurrence of these species -
Carex c a p i l l a r i s , Gladonia arbuscula. Polygonum viviparum, Pitrichum 
f l e x i c j ^ u l e and V i o l a r u p e s t r i s - are about I I I and do not provide 
s u f f i c i e n t groTinds f o r the erection of a sub-association. The sub-
d i v i s i o n s which have been made are, therefore, based on other f l o r i s t i c 
c r i t e r i a . 
A f a r t h e r complication i n a c l a s s i f i c a t i o n which results from a small-
scale survey i s revealed by a comparison of Figs l a ) and l b ) . Some of 
the groupings of noda shown i n Fig. l a ) are no longer considered to be 
v a l i d f o r i n c l u s i o n i n the scheme of Fig. l b ) . I n p a r t i c u l a r , the 
d i f f e r e n t i a t i o n i n t o ^ / ^ nodal groups has no counteirpart i n Shimwell's data 
f o r Minuartia vema and several d i f f e r e n t i a l s of the o t h e r n o d a l group 
are widespread throughout the various facets of the association. (Other 
modifications made at the "Synodal group l e v e l are discussed below.) This 
reappraisal of d i f f e r e n t i a l species and groupings vxhich i s a consequence 
of p l acing a d e t a i l e d and small-scale survey i n the context of one at a 
l a r g e r scale does not i n v a l i d a t e the foimer and, as explained below, the 
process also gives r i s e to reconsideration of the value of some of the 
d i f f e r e n t i a l s of the l a t t e r . The r e s u l t i n g amendments of the association 
together w i t h i t s synonymy are given i n the summary on the facing page. 
The Sub-as£0£i£ti^on _;57£i£um of Shimwell (1968) has a number of 
v a r i a n t s o f which the J^i£al_ ( c o l . A) i s the most widespread. Several 
other vegetation types may be placed w i t h i n t h i s categoiy. These include 
the Nodum w i t h Plantago lanceolata - except f o r one Aufnahme - ( c o l . J ) , 
two very s i m i l a r l i s t s from R a t c l i f f e ' s ^e£l£ri_ejto-F£stu£etum {cQl. R) , 
and the No dam typicum of t h e N o d a l group w i t h Minuartia vema, except 
f o r two Aufnahmen ( c o l . N), together w i t h three a l l i e d l i s t s from the 
Sesl£ri^ejto^F£stu£etum ( c o l . S). With the r e j e c t i o n of Minuartia vema 
as a^/{^nodal group d i f f e r e n t i a l , t h i s u n i t becomes divided and the close 
f l o r i s t i c s i m i l a r i t y o f the nodum typicum (mapping \ i n i t 3) to the nodum wi t h 
Plantago lanceolata (mapping u n i t 5) takes precedence over the a f f i n i t y 
o f the former ."to the'TT'nodal group w i t h Carex ericetorom. The "sparse 
t u r f dominated by Sesleria caerulea ssp. caerulea, Festuca ovina, F. rubra 
and Koeleria g r a c i l i s " of the "grassland on unaltered limestone" ( P i g o t t 
1956) also belongs to the J^i£al v a r i a n t . The S_e£l£ria_faci^ e£ of the 
Agro£t£-Fe£tuc£tum found i n the Moor House N.N.R. by Eddy, Welch and 
Rawes (1969) i s not o f the same type (althoiigh one l i s t , AS5> comes near 
to i t ) but i s o f the Ran\mculo-Anthoxanthion. 
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The £aI^ liin£-Sn£eJbr^ um varian o f the £ub_-a,ss_._i:2?i°HP ( c o l . B) i s 
reported only from Widdybank and Cronkley Pells by Shimwell (1968). 
The Nodum w i t h Calluna ( c o l . K) and three of the four l i s t s of R a t c l i f f e ' s 
Pe£tucet£-£al^lun£tum ( c o l , ¥) belong to t h i s v a r i a n t , the other l i s t 
being a l l i e d to the Em£ejtri_on ni£ii, of. mapping unit 32. I t should 
be noted that t h i s r e c l a s s i f i c a t i o n of the data from the present study 
r e s u l t s i n the r a i s i n g o f the nodum wit h Calluna to a rank o f equivalent 
status to tha t o f the*5~nodal groups c f . that w i t h Carex ericetorum. 
This comes about because the d i f f e r e n t i a l s of the y n o d a l group w i t h 
bryopbytes are no longer valid;, Hypnum ericetorum and Rbytidialphus 
squarrosus occur more widely than i n t h i s nodal group alone and 
Pleurozium schreberi i s more warrowly confined to the £al_luna-Bm£e_trum 
v a r i a n t than the r e s u l t s of the present survey indicated. 
Shimwell (1968) describes the Di_tri^chum-Rb2_tj.dl^ C) 
o f the £ub;-as£._t2pi_cum from the eroding sugar limestone.edges of . 
Widdybank and Cronkley F e l l s . These are h a b i t a t s l i d e h t i e a l . w i t h most 
o f those o f the y N o d a l group w i t h Carex ericetorum ( c o l s . 0 and P) 
which has a s i m i l a r comirfunity structure and species composition to 
t h a t of the v a r i a n t and thus the two types are synonymous. However, 
the present survey has shoim that there must be some revisi o n of nomen-
cl a t u r e and of d i f f e r e n t i a l species. 
The communities o f the v a r i a n t would be more accurately described 
by re-naming i t the ^variant wijth_Car£x_e£i£ejtorum because Ditriohum 
f l e x i c a u l e i s also present i n the other noda of the ^ n o d a l group 
and Rbytidium rugosum i s foiind i n only one o f the two noda of the 
cCnodal group. By contrast, Carex ericetorum i s of constancies 
and IV i n these noda although i t only occurs i n one Aufnahme of 
Shimwell's Dijtri^chijm-Rh^ti^dixm va£i£^ Two o-f the other species 
used by him as d i f f e r e n t i a l s f o r t h i s v a r i a n t - Viola rupestris and 
Hieracium p i l o s e l l a - are also located in' other parts of the nodal 
group, the former especially, and so cannot serve as d i f f e r e n t i a l s . 
The v a r i a n t i s d i v i s i b l e i n t o two sub-variants each synonymous wit h a 
nodum, i . e . the £ub-va£._w_ith Rh^tj^diu^ (syn.; Nodum with Rbytidium 
mapping u n i t 2) d i f f e r e n t i a t e d also by the mosses Entodon concinnus 
and Barbula f a l l a x as shown by Shimwell's work, and the £u.b-var._wi_th 
Kob^ r£si_a (syn.: Nodiui_with_Kpbr^sia mapping u n i t l ) , c f . Table V. 
One o f the l i s t s ( c o l . T) o f the Se£l£ri^ejto-P£stu£etum ( R a t c l i f f e 1956) 
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belongs to the l a t t e r sub-variant and both the smooth and tussocky types 
o f sugar limestone t u r f described by Pi g o t t (l956) are referable to the 
former, although the l i s t he gives from Gronkley P e l l to. i l l u s t r a t e the 
tussocky type ( p . 564) resembles mapping u n i t 3 now placed i n the t y p i c a l 
v a r i a n t . 
Communities o f the association from Widdybank F e l l i n which 
Kobresia simpliciuscula i s co-dominant w i t h Sesleria and Festuca ovina 
were placed i n the Sub-as£._k£i3re£i£t£sum ( c o l s . E and P) by Shimvrell 
(1968) who also described a damper facies o f the sub-association where 
Carex lepidocarpa i s prominent ( c o l . p ) . These two vegetation types 
have obvious a f f i n i t i e s w i t h the K Nodal group with Kobresia ( c o l s . L 
and M) and i t s Nodum w i t h Primula farinosa (mapping u n i t 7 - c o l . M). 
The a d d i t i o n a l information conceming the S_e£l£ri^ 02_Cari^ c£tum 
£ul_i£a£i£ which has been obtained i n the present study has enabled the 
status of the kobresietosum to be re-appraised. Many d i f f e r e n t i a l s 
of the noda on Widdybank and Gronkley F e l l s also occur i n other, d i s -
s i m i l a r , communities of the association and thus i n the wider context, 
can no longer be used to d i f f e r e n t i a t e i t s components. Nevertheless 
the d i s t r i b u t i o n o f these species w i t h i n the association helps to 
es t a b l i s h the degree of a f f i n i t y of i t s parts. Using the res u l t s of 
the ¥iddybank survey i n this manner, i t i s suggested that the £ub-as£. 
kobr£s_ieto£ajn Shim. I968 be reduced to the status of a variaJit_ of the 
sub,-ass. _;^ y£i£um because of the generally close f lorist ic s i m i l a r i t i e s , 
of these Kobresia communities to those of the ty£i£al and £alluiia-
Em£e_tium_v£ri_ajit£. This s i m i l a r i t y i s evident from the l i s t of species 
t h a t serve as d i f f e r e n t i a l s for the r e l e v a n t n o d a l group, c f . Pig.la) 
and Tables I I I and I V . 
Two £ub-variajits can be distinguished. The f i r s t i s a t^ioal to 
which belong the Nodum typicum of the ^ N o d a l group wi t h Kobresia 
( c o l . I ) , three Aufnahmen from Shimwell's £ub-as£._It£bre£i£t£sum (col.E). 
and most of the Kobresia containing l i s t s from R a t c l i f f e ' s S_e£l£rie_to-
Fe£tucetum ( c o l , U) . The second i s a £ar^ ex l^e£ido£arp£ £ub_-vai^ ianjb 
i n which are placed Shimwell's two Aafnahmen from the ^ ^arex l_e£ido£arpa 
facies {00I.F-), the Nodum with Primula farinosa ( c o l . M) and two l i s t s 
from the^^l£rd^e_to^F£stu£etum ( c o l . V ) . 
No communities referable to eit h e r the B^]^ipendula-Gera£i\m_vari.^ 
of the £ub-a.s£.-_-t2Picum or the £ub-as£._of Siazifraga and £o£hl_eari^ a have 
been found by the present author. However, three Aafnahmen were made 
"""^OBe counterpart i s the Sub-ass._dry&detosum ( c o l . G). They were not 
- pu -
TiBLE A 
THE PHYTOSOCIOLOGICAL AFFINITIES OF THE t^NODAL GROUP 
WITH SESLERIA MB KOELERIA. 
Nodum (Mapping u n i t ) No. 1 2 3 
Festuco-Brometea and Brometalia character species 
Koeleria c r i s t a t a V IV V V V V V 
Gentianella amarella I I I I IV IV I IV I I I 
Helianthemum chamaecistus V V I I I I I I I I I I I 
H e l i c t o t r i c h o n pratense I I I I I I I I I 
Helianthemum canum I I 
Hippocrepis comosa I 
A n t h y l l i s v u l n e r a r i a I 
Scabiosa colximbaria I 
Mesobromion character species 
Carex ericetorum IV I I I I I 
Seslerio-Mesobromion d i f f e r e n t i a l species 
Sesleria caerulea V V V V V V V 
Comi c u l a r i a aculeata I I I V V IV I I I I I 
Galium s t e r n e r i I I I V V V V V 
Carex capillarjj,s I V IV I V V 
Gentiana vema I I I I I I I I I I I I IV 
Primula f a r i n o s ^ I V 
V i o l a r u p e s t r i s V I I I I I I I 
Rhytidium inigosum I I I I 
Polygala amara I I I I 
Dryas octopetala I I I 
Epipactis atrorubens I 
Elyno-I)ryadetalia(Q4a^d:Kpb3?^i©-Dryadion ( A l l . ) 
(Elyno-Seslerietea) character species i n Scotland 
0. Sesleria caerulea (rar e ) V V V V V V V 
0. P o t e n t i l l a c r a n t z i i I I I I I I 
A l l . Dryas octopetala I I I 
Character species o f the equivalent Order i n C. Europe 
Gentiana vema I I I I I I I I I I I I IV 
D i f f e r e n t i a l species of Kobresio-Diyadion (from Ses ;lerio-Mesobromion) 
Polygonum viviparum i I ,1 I I I I I I I I I I I I 
Saxifraga aizoides I 
Character species of T o f i e l d i e t a l i a and 
Caricion 
Carex lepidocarpa 
C. hostiana 
T o f i e l d i a p u s i l l a 
Drepanocladus revolvens 
Campylium stellatum 
Pissidens osmundioides 
Equisetum variegatum 
I,'. I l l 
I I I I 
I I 
I I 
I 
'^  Character species (Shimwell 1971c) 
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s u f f i c i e n t l y d i s t i n c t i v e to be assigned a separate p o s i t i o n i n the 
f i ^ ' nodal group, but now have been extracted from t h e i r noda (two Auf-
nahmen from the Nodum typicum of the/S Nodal group w i t h Minuartia vema 
and one from the Nodum wit h Plantago lanceolata) and are given i n coLft 
As w i t h the sub-association, a l l three are characterised by the 
physiognomic dominance of Dryas octopetala i n the sward, A fourth 
has, i n a d d i t i o n , Carex ericetorom and so has been l e f t i n the nodum 
( sub-variant) w i t h Rhytidi-gm. 
I n Pig. l b ) the most recent synonymy of t h e n o d a l group and noda 
( i . e . t h a t based upon the work of Shimwell I968) i s given. Together 
w i t h the modifications described above, t h i s gives t h e i r c l a s s i f i c a t i o n 
according to the p r i n c i p l e s o f the Z-M school. 
The synsystematic placing of theoC nodal group 
Table I and Table A 
Table I gives the class, order and al l i a n c e character species o f 
those higher syntaxonomic u n i t s i n t o which the mapping u n i t s described 
i n t h i s thesis are considered to f a l l . Many of those f o r the class 
Peetuc£-Br£me_t£a, order Brom£talia and al l i a n c e Me£obr£mj.on are l o c a l -
ised i n the seven noda of the<»Cnodal group w i t h Sesleria and Koeleria. 
Only Koeleria and Gentianella amarella are found elsewhere - i n mapping 
u n i t s 21 and 32 - none of which i s a "typical representative o f i t s 
a l l i a n c e . S i m i l a r l y , f i v e of the eleven sub-alliance d i f f e r e n t i a l s 
( a f t e r Shimwell 1968?) occur only i n the nods of t h i s ^ n o d a l group. 
The occurrences o f these character and d i f f e r e n t i a l species are shared 
amongst the noda and t h e i r constancies f a l l o f f appreciably only i n 
those two w i t h pronounced l i n k s w i t h other alliances. 
Mapping -unit 4 (the nodum wi t h Calluna o f the ^ nodal group with 
Carex p u l i o a r i s and Fojygonxim viviparum) has a f f i n i t i e s w i t h the 
Em£ejtrion n i ^ r i ^ (heath communities) of the Nard£-^allunet£a, having high 
constancies o f Calluna v u l g a r i s and Hypnum ericetorum. I t also has 
Polygala s e r p y l l i f o l i a o f the V i o l i o n canina. 
The presence of the l a s t two of these r e f l e c t s the p a r t i c u l a r micaj>-
environment created by the Calluna bushes, also shown by the redaction 
i n constancy o f Brom£tali^a and Me£obromi^on species. 
Reference has already been made to the l i n k s o f mapping u n i t 7 "with 
the £ari£i£n_davalManae. The damper, highly calcareous environment 
permits the occurrence o f such order and all i a n c e character species as 
Carex lepidocarpa, C. hostiana, T o f i e l d i a p u s i l l a , Drepanocladus revolv-
and Campylium stellatum. The l a s t three species have constancies 
«^ Pour are given as characters i n Shimwell (1971c). 
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i n mapping u n i t 7 of less than I I I . This i s also the case f o r several o f 
the 'Rammpvl species of mapping u n i t 5 ~ Taraxacum 
o f f i c i n a l e , T r i f o l i u m repens, Cerastiua holosteoides and Achillea 
m i l l e f o l i u m . Only Plantago lanceolata a t t a i n s a :oonstancy oi" H I . The 
l i n k s o f t h i s mapping u n i t w i t h the Eanimcul£-Anjth£2an^ are therefore 
present but of no great significance. 
However, i n add i t i o n to the relationships already described, there 
i s a more fundamental l i n k vrhich a f f e c t s the placing of the whole of the 
nodal group. This i s i t s a f f i n i t y to the class of the ar c t i c - a l p i n e 
grass-heaths, the El^£-Se£l£ri^e_tea Br.-Bl. 1948, and i n p a r t i c u l a r to 
the a l l i a n c e and order occurring i n the B r i t i s h I s l e s , the Kobr£s_io-
Di2;^ adi£n Nord. ( l 9 3 6 ) 1943 emend. McVean and R a t c l i f f e 1962 of the 
El^n£-Di2;ade_talia Br.-Bl. I948 (Shimwell 1969). I n the B r i t i s h I s l e s 
t h i s has received most extensive treatment by Shimwell ( 1 9 6 9 ) . He 
describes the occurrence of the class i n northem and north-westem 
Scotland, reaching do>m to sea-level i n the extreme north-west, and i n 
more r e s t r i c t e d l o c a l i t i e s i n Snowdonia, the Lake D i s t r i c t and County Sligo 
i n I f eland, as wel l as at suitable a l t i t u d e s i n the Alps, Pyrenees, 
Scandinavia and Iceland. The three out of the t h i r t e e n a l l i a n c e and 
order character species given by him which have been recorded on Widdybank 
and Cronkley F e l l s are given i n Table A together w i t h the two order 
d i f f e r e n t i a l s and one character species of the S_esl£ri_e_tal_ia £a£rul£a£ 
Br.-Bl. 1926, the equivalent order i n the Alps and the Pyrenees. Shimwell 
considers that the communities of the S_e£l£ri^ o-_Cari^ c£iAun_j)ulj.cari^ s i n 
northem Eiagland and of other associations of the S^e£l£ri_o-M£S£bromi£n i n 
western I r e l a n d form a phytogeographic l i n k betifeen the classes 
Pe£tuc£-Br£m£t£a_and El2TL£-S_esl£ri_e_tea, and t h a t , although a few of his 
Aufnahmen from Cronkley P e l l could have been placed i n the l a t t e r class, 
the S_e£l£rj^ o-Carj^ c£tum_puli_cari_s shows greater f l o r i s t i c , geographic and 
edaphic a f f i n i t i e s w i t h the sub-alliance S^ e_sl£ri_o^ Vles£b£omi£n of the class 
Pestuco-Brometea. 
One o f the points he gives i n favour of t h i s i s that the southernmost 
stands o f the association i n the Craven d i s t r i c t of the Pennines, have a 
more t y p i c a l complement of Me£obr£mion character species than those 
f u r t h e r n o r t h which complete the t o t a l range o f v a r i a t i o n w i t h i n the 
association. Thev?present survey i s confined to stands i n the northem 
(although not t h ^ o s t n o r t h e r l y ) p a r t of the association's range but, 
even so, the closer a f f i n i t i e s to .the Seslerio-Mesobromion can be seen from 
the constancy estimates i n Table A. Study of t h i s also reveals that there 
i s a s l i g h t concentration o f Pes_tuc£r'Brometea species i n mapping u n i t g 
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4 to 7) i . e . Qentiana vema and Polygonum viviparum. These two groups of 
noda have the same composition as the t w o ^ nodal groups obtained by the 
primaiy divis ion of the data and reflect;- the closer a f f i n i t y of mapping 
units 4 and 5 with 6 and 7 in contrast to that suggested by i n i t i a l 
comparison with Shimwell's (1968) work from which 4 and 5 vrould be 
a l l i e d with 1 to 3* Mapping units 1 and 2 are the most xeric of the 
nodal group, occurring in habitats that appear closest to those 
suitable for the other Broine^talia_ a l l iance , the therniophilous 
Eu^Me_s£b£omion (of . the occurrence of Carex ericetorum in Baj;^ Me_s£b£omi£n 
communities of the Breckland), but are retained within the Seslerio-
Me^obromion because of the presence of several d i f ferent ia l species of 
this sub-al l iance. 
This intermixing of Fe£tuc£-Br£mjetjea and Elyno-Seslerietea species 
i s s imi lar to that described by Oberdorfer (l957) and by Shimwell (1968) . 
for the upper a l t i tud ina l boimdaries of the Fes_tuc£-Br£m£t£a in the Alps 
and the Pyrenees respectively. The former author considers this 
inteimixing to be a r e l i c i o f the changes in distribution of vegetation 
types that have taksn place since the la s t Ice Age. 
The so i l s of theoCUodal group with Ses ler ia and Koeleria 
The diagrammatic s o i l prof i l e s are shoim in Pig. I I and the so i l 
analyses in Table V I . The terminology of RendzinaSsC , / d and^^is that 
developed by Homung and described in Johnson, Robinson and Homung. (l97^. 
Almost a l l the so i l s associated with thecsC nodal group have high valies 
of pH and exchangeable calcium; the only exceptions are those of the 
liodum with Callujia in which the accumulation of raw humus from the Calluna 
bushes increases the s o i l acidity (of . Helch and Rawes I969). 
The mapping units have been described in the preceding account, 
following the sequence 1, 2, 3) 5> 4) 6, 7 which ref lects the changing 
composition of the communities of theoCnodal group as individual and 
groups of species are added and removed. Mapping units 1 and 2 are 
s u f f i c i e n t l y f l o r i s t i c a l l y s imilar to one another and to mapping \init 3 
to enable these positions to be reversed in the arrangement of F i g . I I 
without destroying i t s s ignif icance. The ordination in this revised 
order (mapping units 2, 1, 3> 5j 4> 6, 7) of the soil-types associated 
with the mapping units has three features: 
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(1) an increase in s o i l depth; 
(2) a s l ight increase in hunrus content; 
(3) greater diversi ty i n the soil-types of a 
part icu lar nodum 
although the special nature of the vegetation of mapping unit 4 causes 
i t s s o i l s to be likewise somewhat "out of step". 
I t was observed in the f i e l d that the communities of the r?odum with 
Rbytidium (mapping -unit 2),always situated on the eroding sugar limestone, 
were subjected to extremely xer ic conditions. Homung has found that 
R e n d z i n a « ^ i s always associated with this mapping unit (of. Pig. I I ) . 
Johnson, Robinson and Hom-ung ( l97 l ) remark that of a l l the rendzinas on 
the F e l l , this contains the least amount of hiomic material ( c f . Table VI) 
and i s the shallowest, having formed where the overlying d r i f t has been 
completely removed. 
- They also describe the formation of Rendzinay<!^ in places where the 
d r i f t i s l ess than 30 cm deep and mention that i t i s much more widespread 
than R e n d z i n a ^ . I t i s a s tr ik ing feature of Homung's findings that 
the^^^rendzinas support both the communities of mapping units 1 and 3 
and also some of those'of mapping units 5) 6 and 7 ( F i g . I I ) . Variation 
i n colour and texture of the surface layer of this s o i l sub-type and 
i t s gradation into the so i l s developed over unaltered Carboniferous 
limestone i s described by Johnson, Robinson and Hornung. The chemical 
properties of Vaerendzinas also show v a r i a b i l i t y : for example, the 
calcium contentBof those of mapping unit 1 are lower than those of 
mapping unit 5 (Table V I ) . This suggests that several forms of the 
rendzina may ex i s t , each with a dist inct ive chemical composition and 
associated with a different nodum. However, i t i s apparent from Table VI 
that the brown calcareous so i l s of mapping unit 5 ai"® less calcareous 
than the /^ rendzinas of mapping \init 1, showing that in the association 
of noda with so i l - types , factors additional to that of calcium content 
are operative. 
The depths of the brovm earths/bfoim calcareous s o i l s , shotm in 
F i g . I I , range from 30 to 45<-cm (the bedrock at Aufnahme 65 of mapping 
un i t 7 was not reached); this i s in accordance with the observ;3,tion of 
Johnson, Robinson and Homung (1971) that these so i l s develop where the 
d r i f t i s 30 to 60 cm deep and i s thus suf f i c i ent ly shallow to allow the 
limestone bedrock to exert an influence on the so i l chemistiy. The 
peaty gley of Aufnahme 81 (mapping unit 7) has foimed in an area flushed 
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with l ime-rich water and the topographic aspect i s one of a hummock-
hollow complex with apparent differences in the vegetation of the two 
elements. However, the prof i l e s of the so i l s of both are the same 
and the hummock-hollow height difference of from 3 to 6 cm i s not 
s u f f i c i e n t to produce variat ion in the composition of the f lora but only 
i n the proportions of i t s constituents. 
Mapping units 5? 6 and 7 d i f f er from the others in that the so i l s 
underlying their communities may belong to one of a number of types. 
The s o i l differences within each nodum, however, cannot be linked with 
any substantial changes in the composition of the accompanying 
Aufnahmen. An instance of this i s seen when comparisons are made 
between the compositions of Aufnahmen nos. 112, 136, 65 and 8 l of 
mapping unit 7 (Table I I I ) whose so i l s are Rendzina^ , Rendzina/brovm 
calcareous s o i l , broicn calcareous soil/brown earth and (peaty) gley 
respectively. Although the f l o r i s t i c s of the Aufnahmen are not 
i d e n t i c a l , they are a l l va l id members of mapping unit 7. I t i s 
apparent from Table I I I that the f l o r i s t i c composition of mapping unit 3 
and, especial ly , that of mapping ;inits 1 and 2 i s much less diverse 
than that of the other mapping uni t s . I t i s therefore suggested that 
the communities of the former noda, formed by the association of a 
small number of species, require more rigorously defined so i l s than 
those of mapping units 5> 6 and 7 where a greater number of 
permutations of species' composition i s possible^thus enabling a 
range of so i l s to be colonised. 
56-a 
SYNOPTIC CLASSIFICATIQU OF PARTS OF THE VIOLETEA CALAMDTARIAE, 
WITH PARTICULAR REPEREffCE TO WIDDYBAM PELL 
Class : 
Order: 
VIOLETEA CALAMBTARIAE 
VIOLETALIA CALAMBTARIAE 
c ARMEI )-MIiroj All iance: RION THLASPEION GALIO M EUARTIOU 
HALLERI CALAMOTARIAE VERNAE 
Minuartio - Thlaspeetum Shim. 1968 
typicxim 
typical 
achiiletosum cladonietosum 
romii Mesobf ion 
I , 
I Hodum with Minuartia vema 1 
• and j 
I Trifol ium repens 1 
I syn.:'Minuartio-Thlaspeetum 
' Shim. 1968 ' 
! sub-ass. achiiletosum - ' 
I Mesobromion variant 
Key 
I 1 
1^  » 
Vegetation present 
on Widdybank P e l l 
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Class: VIOLETEA CAIMINARIAE R. Tx. I96I 
A synoptic c l a s s i f i c a t i o n of those parts of the class to 
which reference i s made in the text i s given on tire' facing page. 
The c lass comprises those communiti,es which develop on so i l s 
r i c h in heavy, metals - pr inc ipal ly z inc, but also lead and copper -
and i s recorded throiighout central Europe as far south as the Alps. 
Syn taxonomy 
They were formerly, as the al l iance Vi£li.on £alaminariae 
Schwick. 1933 > placed in the Pe£tuc£-Br£ra£t£a, but were subsequently 
separated out on account of their dist inct ive f l o r i s t i c and 
ecological nature (Tiixen I962) . 
The single order of the Glass i s the 
Order: VIOLETALIA CALAMIEARIAE B r . - B l . et R. Tx. 1943 
Character species 
Erns t (1965) names two, v a l i d for both c lass and order; 
Si lene cucubalis var . humilis (Wibel) Schwick (S . vulgaris in 
Clapham, Tutin and Warburg (1962)) and Minuartia verna ssp. 
hercynica ( L . ) Hiera. At the spec i f ic leve l both are found in 
B r i t a i n , their habitats including those of old mine workings; 
Minuartia vema occurs in Upper Teesdale. Shimwell (1968) regards 
them as being of doubtful status for each i s an endemic race developed 
i n response to stresses imposed by the substrate. (Similar -
considerations apply to the a l l iance character species.) 
The original single a l l iance , Vi£li^on £al_aminariae, was s p l i t 
by Ernst (1965) into three with both geographic and f l o r i s t i c 
d i s t inct ions . These are the Araei;i£n_hall^eri, of central Gemany, 
the Thla£p£i£n_calamiji£r^^ occurring in westem central Europe and 
the alpine 2.^ii£~M.i£HS:^ii£"'_7£™.^®.' 
Mlri_?y :5§25i°5_°§i§:5i55?i?:? Ernst I965 . 
I t s distribution on the Ehiropean mainland forms a zone extending 
from the south and south-west of France to north-west Germany and 
including Belgivun and the Netherlands (Ernst 1968a , Westhoff and 
den Held 1969 ) Recent work in Br i ta in by Ernst (1968a) and by 
Shimwell (1969) has extended the range to include the Mendips, 
Derbyshire and northern England, but Ernst stresses that because the 
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B r i t i s h vegetation i s on the north-western boundary of the 
a l l iance i t gives only an impoverished picture of communities of 
heavy-metal areas. 
Character species 
The only one i s Thlaspi alpestre ssp. calaminare ( L e j . ) 0. Schwarz 
(Ernst 1965). a sub-species which i s not recognised in the B r i t i s h 
I s l e s although E m s t (1968a) assigns to i t the B r i t i s h popiilations of 
Thlaspi alpestre growing in heavy-metal areas. Clapham, Tutin and 
Warburg (1962) describe four "types" for this polymorphic species and 
equate them with named continental taxa, whilst remarking that this 
process i s not very sat i s factory . These authors refer the "type 
occurring in Derbyshire and also in the Inner Hebrides, to T. calaminare 
L e J . Court, (synonymous with the character species (Tutin et a l I964)) , 
but the one present in Teesdale i s a l l i e d to T. sylvestre Jord . . 
However, both these species- are c l a s s i f i e d as variants of T. alpestre 
ssp. alpestre by Tutin et a l who do not give their individual 
d is tr ibut ions , describing merely the occurrence of the sub-species 
(and the species) often on raetal-mineheaps in the upland regions of 
south, west and central Europe. I t i s therefore probable nthat the 
T . alpestre in Teesdale i s a sub-species other-than ssp. calaminare, 
but this remains to be v e r i f i e d . There i s no published report of a 
population of Thlaspi alpestre on Widdybank F e l l , although there i s a 
verbal record of one on an abandoned spoil-heap there. Rilgr(l956) 
describes i t s occurrence at Greenhurth mine on Herdship Pe l l (2y2 miles 
to the north-west) and on igneous rock at ¥ynch Bridge (4 miles to the 
south-east, along the Tees) . 
Only one nodom belonging to the al l iance has been distinguished ; 
Uodum with Minuartia vema and Trifoli-um repens (Mapping unit V) 
Table V I I 
These communities usually develop along the sides (sloping at 
up to 20°) of the channels l e f t af ter the t r i a l excavations for 
galena, i . e . the opencuts, and on the resulting spoil-heaps. These 
featuress^are frequently smaller than the minimijm size that could be 
delimited at the 1:2,500 scale (about 25 sq m), and in these 
instances the vegetation has been indicated by an overprinted "V". 
Larger communities have been outlined, and also shoirm on the 
1:10,000 map i f o^ suf f i c i ent extent. 
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The total cover varies from 50-80^, that of the Phanerogams 
ranging from iO-'JOfo and that of the Cryptogams from IO-40/0. The 
unvegetated ground i s frequently covered with limestone and barytes 
fragments. Aufnahme 100 was rather different from the others for 
i t was made on the f l a t top of an old spoil-heap that had become 
almost completely covered with vegetation. Phanerogam cover was 
only S^fo but there was an underlying carpet of Rhacomitrium 
lanuginosum with 95^ cover. 
The d i f f erent ia l group of species includes many of those of 
the noda of the Pe£tuc£-Br£m£t£a, e.g. Koeleria cr i s ta ta , 
Comicu lar ia aculeata and Galium s temer i and, in addition, 
Vio la lutea and Trifolium repens are present. The la t ter i s also 
a d i f f eren t ia l for the^Cnodal group of the Ra£ujicul£-Anjbh£xa^^ 
Two of the companions, Plantago lanceolata and Taraxacum 0 f f i c i n a l e g . 1 . , 
are d i f f erent ia l s for the-fi andiTnodal groups respectively of this 
other a l l i ance . 
Dominance i s shared between Koeleria cr i s ta ta and the constant 
companions Festuca ovina and Thymus drucei, shoots of the l a t t er 
forming an open network beneath the others. Trifolium repens, 
Vio la r iv in iana , Gomicularia aculeata and Cladonia subrangifomis, 
a l l d i f f e r e n t i a l s , have high constancy and appreciable cover. Tufts 
of the only character species present - Minuartia vema - play an 
important part in much of the turf . 
The syntaxonoTiiy and c la s s i f i ca t ion of the IJodum 
Table V I I I 
The only association of the Thlaspeion calaminariae described for 
the B r i t i s h I s l e s i s the Minuarjti£-Th]^a£p£etLim Shim. I968 ; this 
provides a basis for the c l a s s i f i c a t i o n of the nodum (as did the 
S^e£l£r_io-C£rj^c£tum J£uli£a_ri£ for theoCnodal group with Ses ler ia and 
K o e l e r i a ) . In addition, three of the s ix l i s t s recorded by Eddy, 
Welch and Rawes (1969) on the i»made ground^ of the Moor House K.N.R. 
are akin to the Widdybank vegetation and can also be included in the 
associat ion. (The Moor House unit comprises l i s t s made on a l l the 
types of ground which has been disturbed by mining and quarrying and 
i s consequently rather heterogeneous.) Pigott ( l956) also refers 
to this "type of vegetation for he describes how Thlaspi alpestre and 
Minuartia vema are often associated on old heaps of lead-mine spoil 
59-a 
SUMMARY MD SYIOMMY OF THE MimJARTIO-THLASPEETUM. 
ASSOCIATION MIIIUARTIO-THLASPEETUM Shim. I968 
SUB-ASS. -typicum 
SUB-ASS. achilletosvim 
typica l variant 
Mesobromion variant 
syn . : Wodom with Minuartia vema and Trifol imn 
repens 
SUB-ASS. cladonietosiim 
syn. : made ground p.p. Eddy, lielch and Rawes I969 
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.in the Upper Teesdale area. I n summary form, the synonymy of the 
nodum i s : 
Uodum with Minuartia vema and Trifolium repensr: 
Minuarjti£-Th]^asp£etum Shim. 1968 
£ub-as£._a£hi^ll_ejtoaum - Me£obr£mi_on varianjt 
"I€ade ground" p.p. Eddy, Welch and Rawes I969 
That of the ^ p l i f i e d association i s given on the facing page. 
The Uodum with Minuartia and Trifolium (co l . E) i s placed in 
the Me£ob^r£mi^ on variajit of the sub-ass. achil^l£t£sum (co l . C) even 
tho;igh some of the d i f f erent ia l species of both sub-association and 
var iant are v i r t u a l l y absent (e .g . Anthoxanthum odoratum, and three 
of the Me£obr£mi^on species) and Comicularia aculeata, a d i f ferent ia l 
of the sub-ass. £ la^n_i©tosum,is present with frequency V. However, 
the nodum i s c l a s s i f i e d in the manner stated because 
1) the general f l o r i s t i c and physiognomic appearance of the 
communities of the nodum i s one- of vegetation which i s 
s imi lar to that of the S^e£l£ri^o-Me£0^r£mi^on, although 
di f fer ing from i t to such a degree that a separate 
c la s s i f i ca tory position i s sought, and 
2) the altitude of the Widdybank Aufnahmen i s within the range 
of that of the sub-ass. £chi_ll£t£smn in this part of the 
Pennines, and lower than that of the subSass. £lad£ni^e_tosum. 
Shimwell (1968) describes the occurrence of the^ la t t er sub-
association at higher altitudes than that of the other; in 
Derbyshire the transit ion takes place at 1,000-1,100 f t (305-335in). 
He includes in the sub-ass a c h i l l £ t £ s r a a - ; ^ i c a l _ v a r . ( ( 3 0 I . A) one 
Aufnahme made on Widdybank P e l l at an altitude of I65O f t (503m) and, 
i n the sub-ass. £lad£ni^ejtosum,three made at Moor House at I85O f t 
(564m). The altitudes of the Aufhahmen of the Widdybank nodum and 
of the l i s t s made at Moor House by Eddy, Welch and Rawes (I969) 
( c o l . F) are in the ranges I6OO-I65O f t (488-503m) and 1788-I87O f* 
(545-570m) respectively. The la t t er group clearly belongs to the 
sub-ass. £lad£ni^e_tosum, although i t i s not without achil_l£t£sum 
influence vrith the occurrence therein of Rhytidialphus squarrosus. 
I t would therefore seem that in this region of the Pennines, the 
trans i t ion from sub-ass. achille^t£sum to sub-ass. £ladonietosum takes 
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place between about I650 and I79O f t (503-548m) and that the 
commimities on Widdybank F e l l are in the zone of transit ion. 
The habitats of the sub-ass. a.chil^l£t£siu]i are given by 
Shimwell (1968) as "older spoi l heaps or ones with a high proportion 
of limestone debris", conditions more or less f u l f i l l e d on 
Widdybank P e l l . Mining was carried out near the point where the 
Birkdale track crosses Slapestone Sike as recently as the 1950s, 
but the operations over the other parts of the F e l l were undertaken 
i n the previous century. Aufnahme 100, referred to above, was 
made on the escarpment above Red Sike, an area which was probably 
mined in the early 1800s and the s o i l prof i l e of this Aufnahme, 
described i n deta i l below, contains a small amount of free calcium 
carbonate. I t i s l i k e l y that this i s also the case for other 
l o c a l i t i e s of the nodum. 
I t i s interesting to note that the surface of the ^e£l£ri^o-
Me£obr£mi_on grassland on the southern bank of Nameless Sike near i t s 
source (at the top of the escarpment above Red Sike) i s extremely 
uneven and shows evidence of mining having taken place - perhaps 
during the early l800s. Draba incana i s scattered throughout this 
turf ; although i t was not recorded in any of the Aufnahmen, i t i s 
nevertheless found on some spoil-heaps on the P e l l . I t seems 
possible , therefore, that a f ter the disturbance caused by the mining 
operations, communities of the sub-ass. achi].l£t£sm-Me£0_br£mi^on y a ^ 
developed, and that with the subseequent immigration of additional 
Mesobromion species, communities lyp ica l of this al l iance have 
evolved. (See also the discussion on the presence of Me£obr£mi^on 
species within the nodum with Minuartia and Trifolium in the 
following sect ion.) 
The association has been described Shimwell only'.from 3rita"ih 
but Ernst (1965) mentions the f l o r i s t i c a l l y dist inct (Shimwell I968) 
Ass. Th3^asp£ejto^Mmua£ta.eturn Koch 1930 (from the Osnabriick region of 
westem Germany) as a fragment of the Vi£l£tim_calamjjiarj^^ Schwick 1931 
Th.e; l a t t e r , found in north-west Germany, Belgium and the Netherlands 
(Westhoff and den Held I969) has in addition to the sub-ass. ^y;£i£um 
the sub-associations achi_ll£t£sum, £lad£ni_ejto£um and £ar^dajain-
£P£idejto£U£ (Ernst I965), the f l o r i s t i c differences being related to 
those i n age and nature of the s o i l s . The sub-ass. £lad£ni^e_tosujm 
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with d i f f erent ia l s Gladonis rangiformis, C. chlorophaea and 
Calluna vulgaris ( c f . the sub-ass. £lad£ni^ejtosum of Shimwell I968) 
i s found on more acid s o i l (pH 6.4) than the others and has a zinc 
content intermediate between those of the achil_l£t£sum and Jy;£i£um 
which are respectively lower and higher. The sub-ass. achil^l£t£sum 
resembles the sub-association of the same name of the Minuar_ti£-
Th3^asp_eetum in England (Shimwell I968) in that i t s d i f ferent ia ls are 
Achi l lea millefolium and Plantago lanceolata and i t i s found on 
older, more humus-rich s o i l . Furthermore, i t also has a variant 
with the Me£obr£m_ion species Koeleria cr i s ta ta and Scabiosa columbaria 
vrhich forms a mosaic with ^^so'bTomion communities. 
Thej-synsystematie .placing of the Uodum T^ii4h. Minuartia and Trifolium 
Table B: 
I n preceding sections^ reference has been, made to the. 
presence of both Fes^tuc£-Br£m&t£a ^ d Mol_ini£-Ar^h£nathei;e_tea species 
within communities of the nodum. Table B shows the constancies in 
the nodum of the character species of these classes and of the order 
and a l l iance of each represented on the F e l l . The values for the 
nodum as a whole are given aiidsftbecause of s l ight f l o r i s t i c 
differences-within the nodum ( c f . Table-nVIl), two groups are shoim -
Group a (Nos. 100, 557 and 56O) and Group b (Nos. 556, 558 and 559). 
I t i s evident from Table B that only Minuartia vema out of 
^he three character species named by Ernst (1965) for communities 
of the Thla_sp£i£n_calama.narj.ae i s present in the nodura. Soi l 
analyses (Table IX) described i n the following section show that the 
spoil-heaps of Upper Teesdale d i f f e r i n composition from the true 
heavy-metal so i l s of both western Germany and Br i ta in investigated 
by E m s t (1965 and 1968a respect ively) . A negligible amount of 
z inc i s present in Teesdale and the concentration of lead in at least 
one of the s i tes sampled i s not abnormal. Nevertheless, because of 
the ir f l o r i s t i c differences from the noda of the other classes on 
the F e l l , their often open nature, the presence of Minviartia, the 
d i s t inct ive nature of the substrate and their relationship to the 
Minuarjti£-Thlasp£etu^ Shim. 1968, i t i s considered that the 
communities of the nodum are most accurately c l a s s i f i e d in the 
Tbla£p£i£n_ca,lamijiari^^ of the Vi£l£t£a_calaminari^a£. 
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,, (TSBEE B 
'SEE PHYTOSOCIOLOGICAL AFFINITIES OF THE 
mim. WITH MINUARTIA AND TRIFOLIUM 
A l l Group Group 
Aufnahmen a b 
Violetea calaminariae ajid 
V i o l e t a l i a calaminariae character species 
Minuartia verna IV 2 2 
Festuco-Brometea,Brometalia and 
Seslerio-Mesobroifiion character and 
d i f f e r e n t i a l species 
Koeleria c r i s t a t a V 3 3 
Comicular ia aculeata V 3 3 
Galium sterneri IV 1 3 
Gentianella amarella I I I 1 2 
Carex c a p i l l a r i s I I I 3 
Molinio-Arrhenatheretea and 
Arrhenatheretalia character species 
Plantago lanceolata 
Taraxacum of f i c ina le S..JL..-. 
Climacium dendroides 
Achi l lea millefolium I 
Cerastium holestecides I 
I I I 3 
I I I 3 
I I 2 
Key 
Group a - Aufnabmen nos. 100, 557 and 560 
Group b - Aafnahmen nos. 556, 558 and 559 
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The spoil-heaps are generally only a few square metres in 
extent and the opencuts tend to be at most two to three metres deep. 
As a r e s u l t , these communities are of a very small s ize , usually much 
less than those of the Me£obromijon, amongst which the nodum i s often 
s i tuated. Along the bases of the opencuts there i s frequently a 
narrow s t r i p of vegetation of the Ranunculo-Anthoxanthion (mapping 
units 19J 20 or 21) . The influence? (seen from Table B) of these 
two a l l iances upon the nodum i s not, therefore, part icular ly 
remarkable; the close proximity of other kinds of vegetation i s an 
additional factor which inhibits the f u l l development of the 
T]3la£p£i£n communities. The three Aufnahmen of group b (Nos. 556, 
558 and 559) show most c learly the transit ion to the Rajiuncul£-
Anth£X£ntMon, an al l iance which i s also only weakly represented on 
the F e l l . 
The so i l s of the Nodum 
The two diagrammatic s o i l prof i les are given in F i g . I l l and the 
resu l t s of the s o i l analyses in Table X£. 
Both come from l o c a l i t i e s which are believed to have been mined 
during the l a s t century. Pro f i l e 1 was made on , the recolonised 
side of an opencut ^ and: -profile 2 ©m a spoil-heap most 
probably deposited in the early l800s iwd before the other was worked. 
This age difference i s ref lected in the types of substrate and the 
amount of vegetation cover at the two places. The material of 
p r o f i l e 1 can scarcely be termed a "soil" for i t i s merely spoil 
composed of limestone dfibris^ for vrhich the name "Rendzina i n i t i a l e " 
has been suggested by Homung. The s o i l of prof i le 2 i s a l i t t l e more 
mature being a rendzine formed on material (containing much barytes and 
lead) dug out from the adjacent opencut. The va lu^of plant cover 
recorded for the two prof i l e s -WHC^ 809^  and 95^ respectively. 
The low humus and nitrogen contents are comparable to those of the 
S^e£l£ri_o-Me£obr£m_ion communities to-vdiich the nodium i s f l o r i s t i c a l l y 
re lated. S imi lar ly , the pH of 7-6 from prof i le 1 could have been 
obtained from one of these s o i l s . The higher lead concentration at 
Aufnahme 100 i s a ref lect ion of the galena found in the mining waste. 
However, the values for zinc are within the range of those obtained 
for many other vegetation types on the Pe l l and bear no comparison with 
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those quoted by E m s t (1965 and 1968b) for the sub-associations 
ty2Li£U5L' sxihilletoaum, claAoni_etos}m and £ard^i,n£p£id.ejto£um of the 
Vi£l£tim_calammari_a£ in Germany: about 5»700, 1,500> 3,000 and 
6,000 p.p.m. respectively. Comparable values have been recorded 
(Ernst 1968a) for heavy-metal areas in the Mendips and the Pennines 
which support communities of the Minuarjt i£-Thlasp£et^ This bears 
out the point made above that the communities on the opencuts and 
spoil-heaps of Widdybank P e l l are not the most typical representatives, 
of the c lass of communities of heavy-metal s o i l s . 
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Class: MOLmO-AEEHMBTHERETEA R. Tz. 1937 
(The "Neutral Grassland" o f Tansley (l949) PP. 559-576) 
Those parts of the class to which reference i s made i n the ensuing 
account are summarised on the facing page. 
The class comprises the semi-natural vegetation of mires and r i v e r 
hanks, and the anthropogenic communities of meadows and pastures. 
Herbs are preponderant and the moss layer i s l i t t l e developed. Suitable 
s o i l s range from moist to wet, although s u p e r f i c i a l l y diying out i n the 
summer, and vary from moderate to very n u t r i e n t - r i c h and from m i l d l y 
a c i d i c to basic i n status. The class occurs throughout Europe from, 
the euro-siberian to the mediterranean regions, at a l t i t u d e s ranging 
from the lowlands to those o f the mountains, wherever the ground i s 
s u f f i c i e n t l y moist due to p r e c i p i t a t i o n or to topographic causes. The 
centre o f i t s d i s t r i b u t i o n i s i n the valleys or mid-mountain regions of 
western Europe. 
Syntaxonomy 
When he established the class (as the Hol_iiii£-Arrh£natherejtei^  
Tflzen (1937) included w i t h i n the ^ ol_ini£tal_ia the base-rich sedge-marshes 
o f the C^ari£i£n_dOTa,lMa.nae, but subsequently t h i s a l l i a n c e was returned 
to i t s parent class and i t i s now part of the Tofie_ldi£tali.a ( c l . Parvo-
Ccairic_et£a). The Mo]^ ini£-Arrhena_the_re_t£a was l a t e r diiaded to give the 
classes Mo]^ ini£-J_unc_et£a Br.-Bl. 1947 and Arrhjena,there_tea Br.-Bl. 1947> 
but most recent authors (e.g. Lohmeyer et a l 1962, Oberdorfer et a l 1967> 
Westhoff and den Held 1969) have reconstituted the class and given them 
the ranlc o f order (Mol_ini_etal_ia and irrh£nathere_tal_ia respectively) 
w i t h i n i t . This move has been made i n view of the considerable number 
of character species which they have i n common and the occurrence of others, 
transgressive between t h e i r orders and alliances (Westhoff and den Held 
1969). Nevertheless, some (e.g. S06 1951} Kova6s 1962) have retained the 
Mol^ ini£-Juiic_et_ea_and added to i t the To_fie_ldie_ta,l_ia. Westhoff and 
den Held remark that t h i s continuing d i f f i c u l t y i n c l a s s i f i c a t i o n r e s u l t s 
from the occurrence o f communities which are t r a n s i t i o n a l from the 
Mol_ini£-Arrh£nathe£ejtea to the Parv£ca9Ti£ejtea, and add that s i m i l a r 
problems occur w i t h ones a l l i e d to the Sard£tal_ia ( c l . Nard£-£a]^lunet£a). 
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Character species 
Shimwell (1968) and O'Sulliven (1968) have--both studied the 
class i n the B r i t i s h I s l e s and the following l i s t of character species 
f o r western Europe i s a composite one drawn from t h e i r vrorks: 
Holcus lanatus r Festuca rubra 
Poa t r i v i a l i s F, pratensis 
P. pratensis Alopecurus pratensis ^ 
H e l i c t o t r i c h o ^ pubescens Cerastium holosteoides 
Rumex acetosa ^ Ranunculus acris 
Cardamine pratensis Rhinanthus minor 
Plantag;© laiicedlat'a 
Poa suboaerulea 
Viccia cracca 
T r i f o l i u m pratense 
Oberdorfer (1957) and ¥esthoff and den Held (1969) add: 
Prunella v u l g a r i s ^ Climacium dendroides* 
Hfetytidiadelphus squarrosus^ 
Each of these occurs i n the B r i t i s h I s l e s , most are veiy widely 
d i s t r i b u t e d and a l l are found i n the Upper Teesdale area (Perring and 
Walters 1962). However, only eleven -those marked wi t h an asterisk -
have been found i n the area of V/iddybank F e l l investigated; others 
grow i n the pastures which l i e about a mile down the Dale at an 
a l t i t u d e o f 1,200 f t (366m) where Rhinanthus minor occurs as i t s 
ssp. monticola whose exact phytosociological a f f i n i t i e s are not given 
i n the l i t e r a t u r e . Two of these, Prunella vulga r i s and 
Rhytidiadelphus squarrosus, are frequent components of vegetation 
placed i n other classes. Therefore these- cannot be considered as 
character species o f the Mol^ini£-Arrhenatherejtea on Widdybanlc P e l l , 
nor perhaps i n the B r i t i s h I s l e s as a whole. Those used as class 
characters are given i n Table I . 
Three orders are present i n the class. Some authors add the 
vegetation o f r e g u l a r l y flooded grasslands as the order Besohampsietalia 
£ae^ S£ijtos_ae_ HorvatiS 1956 (Passarge I964) but these commiinities are 
u s u a l l y contained w i t h i n the P]^nta£ine_tea maj_o£i£ R.Tz. et Prsg. 1950. 
Of the three orders, the Hol_0£choenetal_ia Br.-Bl. 1931 i s confined to 
the n o r t h mediterranean region. The second, the Mo_linie_tali_a 
£ae_rul£a£, i s not found on the region of ¥iddybank F e l l covered by the 
present i n v e s t i g a t i o n , although communities belonging to i t are found 
a mile or tiro lower dowa. Teesdale. This order i s composed of the 
damp vegetation of meadows and pastures characterised by t a l l herbs 
and comparatively l i t t l e a f f e c t e d by man. 
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The Widdybank communities belong to the 
Order: ARRHENATHERETALIA ELATIORIS Pawlowski 1928 
(The "pastures" of Tansley (1949) p.566 et se(^.)) 
This includes the vegetation found i n r i c h a g r i c u l t u r a l land 
( c u l t i v a t e d meadows and white clover pasture) and i n rough grassland, 
on n u t r i e n t - r i c h basic to s l i g h t l y acidic loam and clay s o i l s . I t 
occurs throughout Europe where the cliirate i s s u i t a b l e , from the 
warmer and d r i e r p lains to the cooler high mo\intain regions w i t h 
greater p r e c i p i t a t i o n , but i s only fragmentary i n the north and the 
mediterranean regions as i t favours a temperate climate. 
Synonymy: Class Arrh£natherejte^ Br.-Bl. 1947 (see above) 
Character species 
These are c h i e f l y a f t e r 0'Sullivan (1968) and Shimwell (1968) 
and are, therefore, modified f o r the B r i t i s h I s l e s . They are: 
Trisetum flavescens Bi-omus m o l l i s 
D a c t y l i s glomerata Arrhenatherum e l a t i u s 
Daucus carota Knautia arvensis 
Chrysanthemum leucanthemum Taraxacum sect, vul g a r i a 
Veronica o f f i c i n a l i s B e l l i s parennis 
V. charaaedrys ' Achil l e a m i l l e f o l i u m 
T r i f o l i u m dubium Heracleum aphondylium 
Almost a l l o f these are present throughout the B r i t i s h I s l e s ; 
a few are absent from northern Scotland. The only ones shoira by 
Perring and Walters (1962) to be absent from Upper Teesdale are 
Trisetum and Baucus. From Table I i t i s apparent that only 
Taraxaciim, A c h i l l e a , B e l l i s and Veronica o f f i c i n a l i s occur i n the 
Widdybank vegetation. 
The four noda described below have been placed i n the 
^ ^ i * - Gjaerevoll 1956 emend. Shim. I968, 
o f northern, sub-boreal damp meadows and pastures, which corresponds 
very broadly to the a r c t i c - a l p i n e grasslands o f Tansley (1949)* This 
a l l i a n c e i s a d d i t i o n a l to the four l i s t e d by Oberdorfer et a l (1967) 
as components of the order i n ce n t r a l Europe. These are: the 
r i c h meadow Arrh£natheri£n, the sub-alpine and alpine meadow 
Poly£ono-Tri£e_ti£n, the lowland pasture _55aiosuri£n and the alpine 
pasture Poion al£ina£. 
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As erected by Gjaerevoll (1956) the a l l i a n c e , placed i n the 
S a l i o e t a l i a herbacea o f the S^ al^ i£e_tea herbac£a£, was described as 
covering commiinities growing i n areas of l a t e snow-lie which s t i l l 
remained moist a f t e r the snow had melted. Shimwell (I968) has 
placed his association Fe£tuc£-Po£tum- a damp sub-alpine limestone 
. grassland - i n the RanuJicul£-Anth£2ajit^^ but assigned i t to the 
Ar£h£nathere^al^ia. Gjaerevoll (1956) l i s t e d a number of flowering 
p l a n t s and grasses which are conspicuous i n the al l i a n c e i n 
Scandinavia, amongst them being Ranunculus a c r i s , Rumex acetosa, 
Anthoxanthum odoratum, Deschampsia flexuosa and Alchemilla glomerulans 
(the. l a t t e r i s fo-und i n B r i t a i n only i n c e r t a i n meadows i n Upper 
Teesdale and on damp rock ledges i n north-west Scotland), ] 
and commented on the physiognomic dominance of Ranunculus a c r i s . 
Although only a very few of the species l i s t e d i n his survey table 
f o r the Ranmcul£-AnJbh£xanjth_ion are given as c h a r a c t e r i s t i c of eit h e r 
the Mol_ini£-iTrh£natherejtea, or the Axrh£nathere_tal^ ia by Oberdorfer (195*^ ) 
Gjaerevoll's general description o f the communities of t h i s a l l i a n c e 
as o f "Me snow-free meadows r i c h i n flowering plants" i s i n harmony 
w i t h the type o f vegetation placed i n t h i s class and order by the 
Z i i r i c h - l o n t p e l l i e r school. 
Shimwell (1968), i n placing the Ranu£cul£-Anth£xajithi^^ 
the Ajrh£nathere_tal_ia, has amended the description to include damp 
montane and sub-alpine meadows and pastures dominated by Peschampsia 
caespitosa, Festuca ovina, F. rubra, Agrostis tenuis, A. ganina or 
Anthoxanthum odoratum, instead of r e s t r i c t i n g i t to areas of l a t e 
snow-lie as did Gjaerevoll i n Scandinavia. Many Mol.ini£-4?^na_th£r£t£a 
character species are present, but there i s an absence of the grass 
character species o f the other alliances o f the order, i . e . : 
Arrhenatherum e l a t i u s Bromus m o l l i s 
Alopecurus pratensis Daciylis glomerata 
Poa pratensis Trisetum'flavescens 
P. t r i v i a l i s Festuca pratensis 
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Class : 
Order : 
Al l i a n c e 
Nodal 
Group 
Nodal 
.Group 
"S^Nodal 
Group 
Noda 
MOLINIO-AERHENATHEEETEA 
AREHENATHERETALIA. 
aANUNCULO-ATOOXANTHION: 
pNJ Nodal group w i t h T r i f o l i u m repens and Plantago lanceolata 
a) F i e l d key to commujiities on Widdybank F e l l 
T r i f o l i u m repens, Plantago lanceolata. Ranunculus acris 
Carex p u l i c a r i s , C. flacca, C. panicea, 
B e l l i s perennis, Agrostis s t o l o n i f e r a , 
Deschampsia caespitosa 
Carex demissa, C. c a p i l l a r i s , 
Festuca rubra, Plantago mari-
tima, Taraxaciim o f f i c i n a l e , 
Ctenidium molluscum, Bxyum 
pseudotriquetrum, Ditrichum 
f l e x i c a u l e , Leontodon autumnalis 3 
Cardamine 
pratensis 
Climacium 
dendroides, 
Drepanocladus 
revolvens 
Sesleria caerulea 
Nardus s t r i c t a 
Linum catharticum 
Campyliujn 
stellatum 
Sesleria caerulea 
Koeleria c r i s t a t a 
Nardus s t r i c t a 
S i eglingia decumbens 
Carex caryophyllea 
C. p i l u l i f e r a 
V iola l u t e a 
A c h i l l e a millefoliaim • 
Alchemilla glabra 
Gialium 
s a x a t i l e 
Anthoxanthum 
odoratum. 
Agrostis 
canina 
Mapping u n i t 19 20 21 22 
b;) C l a s s i f i c a t i o n ofcpC, and "^^^Nodal groups and Noda 
Association : Festuco-Nardeturn ass. nov. prov. p.p. 
syn.: cyCj Nodal group) w i t h T r i f o l i u m repens and Plantago lanceolata 
Sub-ass. caricetosum p u l i c a r i s p.p. 
syn.: /-J Nodal group w i t h Carices 
Sub-ass. 
gal i e to Slim 
s a x a t i l i s 
Cirsium 
palustre var. 
Bitrichum v a r i a n t 
Plantago_maritima sub-var. 
syn.: 0 Nodal group w i t h Carex 
demissa and Gtenidium molluscum 
t y p i c a l v a r i a n t 
Cardamine facies 
syn.: Nodum w i t h 
Cardamine 
Sesleria facies 
syn.: Nodum wi1h 
Sesleria 
Sesleria sub-vai; 
syn.: Nodum w i t h 
Carex caryo-
phyllea 
t y p i c a l sub-var. 
syn.; Nodum wit h 
Galiiim saxatile 
Mapping u n i t 19 20 21 22 
Nodal group w i t h T r i f o l i u m repens and Plantago lanceolata 
(Mapping u n i t s 19-22) Table XI7 
Taken together, the four noda o f t h i s nodal group approximate to 
the d e s c r i p t i o n o f the Rammcul£-AnjUa£3ca^^ given above and, 
accordingly, are placed i n t h i s a l l i a n c e . 
Both Balatovd and Tuxen have suggested that the noda should be 
assigned to the Cyno&urian. However, i n t h i s are placed r i c h , 
i n t e n s i v e l y managed meadows and the Arrh£n£therejtal_ia communities o f 
Widdybank F e l l are not managed i n t h i s manner. Furthermore, the only 
Cy^O£uri£n character species present i s Trifo)lium repens, the grass 
characters Lolium perenne, Cynosurus c r i s t a t u s and Phleum pratense 
being absent. 
As a group, the noda show influences from the sub-alliance 
^®£-'-£^i°I^%^£^£°2.^£^ from the alliances £ari£i£n_cl£vall^ iajiae and 
Vi£l_ion £anina£. This i s discussed below. 
The f l o r i s t i c d i f f e r e n t i a t i o n o f the four noda i s based on the 
table o f constancies , Table XV, which summarises Table XIV. The key-
card used i n the f i e l d i s given i n Fig. Va. 
The t u r f i s closed^shoft and r i c h i n grasses, sedges and forbs 
w i t h , u s u a l l y , a w e l l developed ground layer. The constant 
d i f f e r e n t i a l s T r i f o l i u m repens, Plantago lanceolata and Ranunculus acris 
p l a y a prominent p a r t i n the t u r f , as do the constant companions 
Festuca ovina, Agrostis tenuis, Briza media, Prunella vulga r i s and 
Acrocladium cuspidatum. The s o i l s are generally well i r r i g a t e d w i t h 
a high water table and have pH values ranging from 5 (iliapping xmit 22) 
to 6 - 7, (mapping i x n i i B l 9 and 20). 
Nodum -with Galium s a x a t i l e (Mapping u n i t 22) 
The d i f f e r e n t i a l species are Gali\am s a x a t i l e , Anthoxanthum 
odoratum and Agrostis canina but A. tenuis and Festuca ovina play a 
greater p a r t than do the d i f f e r e n t i a l s i n the dense, close-cropped t u r f 
which also contains a variable proportion o f forbs. Cerastium 
holosteoides and Luzula campestris are constants, both contributing to 
the physignomic appearance of the t u r f , but they are also found i n 
mapping u n i t 21. The mean number of species i s 26, considerably fewer 
than i n the other noda. 
¥ Baldtovd (1970) : personal communication 
+ Tiixen (l970) : personal commxmication 
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The nodum i s found on a l l u v i a l f l a t s of several square metres 
beside the Tees and also adjacent to the Sikes and i s one of a 
number of noda occurring i n the channels between areas o f blanket 
bog or heath where sheep tend to congregate. 
The other three noda have very close f l o r i s t i c a f f i n i t i e s and 
together form the 
0 Nodal group w i t h Carices (Mapping lanits 19-21). 
The constant d i f f e r e n t i a l s are; Carex p u l i c a r i s , C. flacca, 
C. panicea, Euphrasia o f f i c i n a l i s , V iola r i v i n i a n a , Galitim s t e m e r i , 
B e l l i s perennis, Desohampsia caespitosa, Agrostis s t o l o n i f e r a and 
Hylocomium splendens. Each nodum has a greater v a r i e t y o f species 
than the one already described. The s o i l s are more calcareous and 
have a greater humic content. 
The nodal group i s d i v i s i b l e i n t o a^T'nodal group and the 
Nodum w i t h Carex caryophyllea (Mapping u n i t 21). 
The general aspect i s o f a fine-leaved grassland having a 
prominent under-mat of forbs w i t h patches of Sesleria caerulea and 
scattered t u f t s of Nardus s t r i c t a . D i f f e r e n t i a l species include 
S i e g l i n g i a decumbens, Carex caryopbyllea. Campanula r o t u n d i f o l i a , 
V i o l a l u t e a , A c h i l l e a m i l l e f o l i u m , Koeleria c r i s t a t a , Alchemilla 
glabra and Carex p i l u l i f e r a . Cerastium vulgatum and Luzula 
campestris are constant i n the nodum w i t h Galium saxatile as well 
as i n thisc.and, s i m i l a r l y , Sesleria, Nardus and LinMoa are constant 
here and i n the nodum w i t h Sesleria. Total cover i s 100^, althoiigh 
where the nodum i s present on steep slopes i t may be only 60-75^. 
I n the other l o c a l i t i e s , the cover of the Phanerogams i s about 90^ 
and of the Cryptogams although ranging from 10-9C^. The mean 
number o f species per 2 sq m i s 43> the highest o f any of the four 
noda and r e f l e c t i n g the v a r i a b i l i l y of the t u r f . 
The nodum occurs i n several types of h a b i t a t . Some of the mostt 
extensive areas are the s l i g h t l y undulating w e l l - i r r i g a t e d and 
drained expanses forming p a r t o f the vegetation complex on the 
slopes above Sand Sike and alongside the upper p a r t of Fold Sike. 
Smaller sized patches occur i n the concavities by the public footpath, 
w i t h other noda betrreen hummocks of blanket peat, and the nodum often 
forms the sheep tracks. ']his type of t u r f occurs on a l l u v i a l 
terraces beside calcium-rich streams and i n s i m i l a r l y highly basic 
- 71 -
environments on the steep banks (slopes o f up to 40°) above 
Sand and Moss Sikes which are i r r i g a t e d by drainage water from 
calcareous boulder clay. Vegetation of the nodum may. colonise 
the hollows o f a hiimmock-hollow complex i n an area o f molehills 
or sub-surface limestone pavement where the other component of 
the vegetation mosaic i s usually mapping i m i t 5 of the sub-all. 
S^e£l£ri_o^M£S£bromi£n. (The f l o r i s t i c a f f i n i i y of mapping u n i t 5 
w i t h t h i s nodum (m.u. 21) shows how vegetation of the S^ e£l£ri^ o-
Me£obr£m_ion approaches that of the Rammcul£-ijajth£xaj^ on 
Widdybank F e l l . ) I n some places where the groiind surface i s 
only s l i g h t l y undulating, m.u. 21 colonises both hummocks and 
hollows; the physiog-nomic differences beti-reen tb^m are due to 
varying proportions o f species rather than to d i s t i n c t i v e 
f l o r i s t i c j 
devel.^ ^_ 
i s sometimes m.u. 33(of the aii£e^ ri^ on) / 
class Vi£l£t£a_calajyjaari^a£, m.u. 21 i s often to be found on the 
bases of the opencuts, the nodum w i t h Trifolivun repens and 
Minuartia vema o f tha t class being along the sides. 
The other component o f t h e ^ Nodal group i s the 
y Nodal group w i t h Carex demissa and Ctenidium molluscum 
(Mapping u n i t s 19 and 20). 
Festuca and Agrostis species are again the dominant grasses 
w h i l s t species of Carex and the constant d i f f e r e n t i a l Ctenidium 
molluscum impart a c h a r a c t e r i s t i c appearance to the dense t u r f 
which may be s l i g h t l y hummocky. Other constant d i f f e r e n t i a l s 
are Festuca rubra, Carex c a p i l l a r i s , C. demissa, Leontodon 
autumnalis, Plantago maritima, Taraxacum o f f i c i n a l e , Bryum 
pseudotriquetrum, Fissidens adianthoides and Ditrichum f l e x i c a u l e , 
Communities of the nodal group may be fo\ind on the banks of 
streams or on deep s o i l s r i c h i n organic material on f l a t or 
gently sloping ground receiving calcareous drainage, e.g. near 
Slapestone Sike below the access road (now covered by the 
r e s e r v o i r ) . 
The nodal group i s composed of two noda : 
Nodum w i t h Sesleria (Mapping vmit 20). 
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Campylium stellatum i s the d i f f e r e n t i a l species, Sesleri'a, 
Nardus and Linum are constant and d i f f e r e n t i a t e i t from the 
other nodum of the nodal group but are s i m i l a r l y present i n the 
nodum w i t h Carex caryophyllea. Where m.u. 20 occurs amongst 
stones or boulders on steep slopes o f up to 20-30?, Saxifraga 
aizoides i s often one of the components of the vegetation t u f t s . 
This facies o f the nodum i s often to be foiind above Moss Sike 
and also.above Sand Sike. Here, the usual lOCffo cover i s reduced 
to less than 759^ • Generally, however. Phanerogamscover i s 
about 90fo and Ciyptogami. . ranges from about 5 to 75?^ ) usually 
being around 50^• The nodum i s present most frequently as a 
pure t r a c t but below the sugar-limestone escarpment above 
Tinkler's Sike i t i s found between hummocks (perhaps o l d 
molehills?) covered w i t h the dampest nodum of the S_es_l£rio-
Me£obr£mi^on (m.u. 7 ) . With an average species number per 
Aufnahme of 39j t h i s nodum i s a l i t t l e more f l o r i s t i c a l l y r i c h 
than the remaining one, the 
Nodum w i t h Card^aine (Mapping u n i t 19) 
which has an average species number of 36. 
Cardamine pratensis, Climaciimi dendroides and Drepanocladus 
revolvens are a l l constant, but the f i r s t two are also o f high 
conajtancy- i n mapping u n i t 22. Thalictrum alpinum i s sometimes 
present i n the t u r f and then makes a s t r i k i n g c o n t r i b u t i o n to the 
patchwork o f Carex species and Ctenidium molluscum. Cover i s 
cons i s t e n t l y about 100^ i n to to - the higher plants about 80?^  
and the others 5*^ °^ above. 
This dampest component of the/Snodal group often has the 
water table a t , or near, the surface. By f a r i t s largest area 
i s now inundated by the reservoir f o r i t lay near to Slapestone 
Sike below the access road. Smaller patches of the nodum remain 
i n places kept very moist throughout the year, e.g. where 
calcareous ground O^st below the summit limestone, 
below the Tinkler's Sike /escarpment and along the bases of the 
opencuts (replacing m.u. 2 l ) . Hummocks of mapping u n i t 8 (the 
nodum of the £a£i£i£n_davall^ianae which i s closest to the 
S^es_l£rio-M£s£b£omi£n) may be set i n a carpet o f m.u. 19, as by 
Tinkler's Sike ( c f . a l i k e complex of mapping i m i t s 20 and 7 i n the 
same l o c a l i t y ) . 
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SUMMARY AND SYNOHYlflY OF THE FESTUCO-NARDETUM 
ASSOCIATION FESTUCO-NARDETUM ass. nov. prov. 
SUB-ASS. caricetosum p u l i c a r i s 
Ditrichum v a r i a n t 
Plantago maritima sub-variqjit 
Cardamine facies 
syh.: Nodum w i t h Cardamine 
Sesleria facies 
syn.: Nodum w i t h Sesleria 
Grass-rich Caricetum R a t c l i f f e I966 
t y p i c a l sub-variant 
Thalictrum facies 
syn,: Thalictrum-Ctenidium pr©)visional nodum 
McV. R. 1962 
Saxifraga facies • 
syn.: Saxifrageta-Agrosto-Festucetum 
"licV. a. R. 1962 
t y p i c a l v a r i a n t 
t y p i c a l sub-variant 
syii:.: Agrosto-Festucetum (species-rich) Birks I969 
Sesleria sub-variant 
syn.: Nodum w i t h Carex caryophyllea 
SUB-ASS. galietosum s a x a t i l i s 
Carex p i l u l i f e r a v a r i a n t 
Carex p u l i c a r i s sub-variant 
syn,: species-poor Agrosto-Festucetum p.p. 
McV, & R. 1962 
t y p i c a l sub-variant 
syh.: species-rich Agrosto-Festucetura McV.& R, 1962 
Cirsium palustre v a r i ^ t 
t y p i c a l sub-variant 
syn.: Nodum w i t h Galium s a x a t i l e 
P o t e n t i l l a s t e r i l i s sub-variant 
syn.: Basic^grassland R a t c l i f f e 1959 
P t i l i d i u m sub-variant 
syn.: Basic grassland - herb-rich Agrostis-Festuca 
association Edgell I969 
P t i l i d i u m c i l i a r e v a r i a n t 
t y p i c a l sub-variant 
syn.: Basic grassland - dry facies Edgell I969 
Deschampsia flexuosa sub-variant 
syn.: Festucetum p.p. E. W. & R. I969 
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Syntaxonpmy and c l a s s i f i c a t i o n of theoC Nodal Group 
Table XVI and Fig. Vb 
Vegetation types a l l i e d to t h e n o d a l group are shown i n 
Table XVI and the c l a s s i f i c a t i o n o f the Widdybank comm\inities 
according to the p r i n c i p l e s of the Z.M. school i s given i n Pig. Vb. 
The present survey has established that there are no exact 
syntaxonomic equivalents f o r the communities o f the«§nodal group; 
those most closely r e l a t e d d i f f e r at l e a s t at the sub-variant 
l e v e l . Tabulation of t h i s infonnation has enabled the author to 
erect a p r o v i s i o n a l association which i s described below; i t i s 
summarised and i t s synonymy i s given on the facing page. 
Association Pestuco-Nardetum ass. nov. prov. 
Two species - Nardus s t r i c t a and Sieg l i n g i a decumbens -
d i f f e r e n t i a t e the association from the Pe£tuc£-Po£tum Shim. I968, 
the .other member of the Rammcul£-Anjth£3i:a^^ However, as 
both o f these occur w i t h equally high jconstancies i n other 
classes, n e i t h e r can be used as a character species, and therefore 
the association can only be erected on a provisional basis. 
Nevertheless i t i s hoped that a more extensive phytosociological 
study o f the B r i t i s h I s l e s w i l l enable the status of the association 
to become d e f i n i t i v e l y established. The v a r i a t i o n w i t h i n i t and 
l i n k s w i t h the Pes_tuc£-Po£tmii are shown i n Table XVI where 
Shimwell's (1968) table f o r the l a t t e r association ( c o l s . and B) 
i s a m p l i f i e d by material obtained by Eddy, Welch and Rawes (1969) 
from the Moor House National Nature Reserve ( c o l s . D, E and P). 
This i s i n order to f a c i l i t a t e t h e i r comparison w i t h the 
vegetation types included w i t h i n the Pe£tac£-Na£d£tum, an operation 
especially necessary i n the cases of the Agro£t£-Fe£tuc£tim2S£s3^e£ia 
facies and the Carex panicea-Ctenidium molluscum nodum ( c o l s . E 
and P)which have been likened by Eddy, Welch and Rawes and by 
McVean and R a t c l i f f e (1962) to communities,sho™ i n cols. N and P, 
of the S c o t t i s h Highlands. 
The association i s composed of a range of "basic grassland" 
communities which vary from "species-rich" to "species-poor". 
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I t occurs on s o i l s o f d i f f e r i n g moisture status at a l t i t u d e s of 
between 100 f t (31m) an(^,700 f t (823m)although c h i e f l y between 
1,000 f t (305m) and 2,000 f t (6lOm) over a region extending, at 
l e a s t , from North Wales through the North Pennines (Widdybank F e l l ) 
to the Scottish Highlands and Skye. The dominant ^ramineae are 
Festuca ovina (sometimes w i t h F., rubra), Agrostis tenuis and, i n 
many cases, Anthoxanthum odoratum. Intermingled w i t h these, are 
a number of f l a t leaved forbs of which Plantago lanceolata, 
Ranunculus a c r i s , T r i f o l i u m repens and Prunella v u l g a r i s are 
especially prominent. Several o f these are class and order 
characters and also show the stresses imposed upon the communities 
by the anthropogenic pressures of grazing, trampling and manuring. 
The f l o r i s t i c v a r i a t i o n w i t h i n the association extends from the 
vegetation o f upland limestone pastures o f the Pe£tuc£-Po£tum 
£ub-as£._sub^ ajljia^ num and recorded by Shimwell (1968) to the south, 
west and no r t h o f Widdybank F e l l (compare cols. F and K of Table XVI'), to t h a t developed m areas of i n t e r m i t t e n t i r r i g a t i o n , 
/sometimes also associated w i t h snow-beds and which i s c l a s s i f i e d 
i n the Nard£t£-£ari£i£n_big£l£W_ii ( r i g i d a e ) Nord. 1936, The two 
sub-associations o f the Pe£tuc£-Nardetum are the £ari£i£eto£Lm 
£uli£ari£ and the £al_i£t£sujn_saxatili^ s. Communities o f the former 
show a f f i n i t i e s w i t h the Pe£lai.c£-Po£lnjiin w h i l s t those o f the l a t t e r 
fovm the series leading irQbo the Nar;det£-£ari£i£n_bi,g£l£wi_i. 
Sub-ass, _caricetosum_pulicaris 
The d i f f e r e n t i a l species are Carex p u l i c a r i s , Selaginella 
selaginoides and Linum catharticum. The l a s t two have s i m i l a r 
high Constancies i n the Pestuco-Poeturn, w h i l s t Carex p u l i c a r i s 
might serve as a d i f f e r e n t i a l f o r one of the variants (found i n 
the Moor House N.N.R.) i n t o which, i t i s suggested, the £ub-£S£. 
£ub-£l£inujn of t h i s association could be divided ( c o l s . E and ^ ) . 
The Di_tri^chum varianjt, d i f f e r e n t i a t e d by Ditrichum f l e x i c a u l e , 
Carex demissa, C. c a p i l l a r i s and Leontodon autumnalis, comprises 
those commtmities o f the association receiving the greatest amoixnt 
o f calcareous i r r i g a t i o n . Two sub-variants which can be 
d i f f e r e n t i a t e d on a geographical as w e l l as a f l o r i s t i c basis can 
be recognised. A s i m i l a r d i r e c t i o n o f v a r i a t i o n v f i t h i n each allows 
two p a i r s o f facies to be distinguished. 
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The Planjta£o_mar£t£ma sub^^^ari^ant has only been recorded on 
Widdybank P e l l and i s synonymous w i t h the ^Nodal group wi t h Carex 
demissa and Ctenidium molluscum. Each of i t s f a c i e s i s d i f f e r e n t i a l B d 
by a single species and i s i d e n t i c a l w i t h a Widdybank nodum. They 
are the ^ard^mine fa£i£s (syn. Nodum w i t h Cardamine, mapping u n i t 
19> c o l . K) which occurs on the wettest s o i l s which have standing 
water f o r much of the year, and the S^e£l£r£a_faGles_ (syn,: Nodum 
w i t h Sesleria, mapping \ i n i t 20, c o l . J ) . The tiro l i s t s termed 
"grass-rich Saricetum" by R a t c l i f f e (1966) are placed i n t h i s 
facies ( c o l . L ) , although having neither d i f f e r e n t i a l species; 
they appear to have been made i n a p a r t o f Widdybank P e l l from 
which the S^ e£l£r£a_fac£es_ has been recorded. 
R a t c l i f f e has remarked upon the s i m i l a r i t i e s o f the Caricetum 
to the S^axi_frag£t£-A£r£sfe-^ e£i^ c£tum ( c o l . O) dascribed by McVean 
and R a t c l i f f e (1962) from the Scottish Highlands. This i s 
acknowledged by the present author who would, however, becausd o f 
the v i r t u a l absence of Plantago maritima, prefer to place t h i s 
l a t t e r vegetation type i n the j£y£.i£al^  sub-varianjt o f the Dijtr£chum 
v a r i a n t where i t forms the S^axifraga _fa£i£s. I t s counterpart on 
damper, more humus-enriched s o i l s i s the Thal£Cjtium_fac£e£ ( c o l . P) 
which i s McVean and R a t c l i f f e ' s Thalictrum-Ctenidium provisional 
nodum. I t would seem that both these facies are confined to the 
Sc o t t i s h Highlands. The s i m i l a r communities a t Moor House and on 
Widdybank P e l l are a l l i e d but not i d e n t i c a l . 
The ;^r2?-£.^l ZP-L^^^ composed of two sub-variants. The 
t y p i c a l sub-variant ( c o l . Q) i s the Ag£0£t£-Pe£tuc£tum (species-rich) 
recorded by Birks (1969) from the I s l e o f Skye, on shallow s o i l s 
receiving periodic i r r i g a t i o n over limestones and basalts. The 
S^e£l£r£a_sub-var£ant ( c o l . H) i s d i f f e r e n t i a t e d by Sesleria caerulea, 
V i o l a l u t e a , Koeleria c r i s t a t a , Luzula campestris and Carex 
p i l \ i l i f e r a . The l a s t tvfo species are both present i n some 
components o f the sub-association £a]^i£t£sum_sa,xat£l£s and 
i l l u s t r a t e the a f f i n i t y - - o f t h i s sub-variant i.to'.^ the second 
sub-association. The 3_e£ljiir£a_sub^ var£ajit i s reported only from 
Widdybank P e l l ; i t i s synonymous w i t h the Nodum with Carex 
•daiyojbyllea (m.u. 21) - the "ordinary" limestone grassland o f 
R a t c l i f f e (1966), although he regards i t as synonymous w i t h the 
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species-rich Agrosto-Pestucetum of McVean and R a t c l i f f e (1962) -
w i t h 
a member of the other sub-association ( c o l . N) - and/Pigott's (1956) 
"grassland on unaltered limestone". Ti-ro o f the l i s t s (nos. 1 and 
2) given by Tansley (1949) f o r "grassland on the older limestones", 
pp. 554-6, may include the sub-variant as a part of the vegetation 
from which they were made. 
Sub-ass._galietosum s a x a t i l i s 
Galiiim s a x a t i l e , Luzula campestris, Polytrichmn alpinum and 
Thuidium delicatulum are the d i f f e r e n t i a l s , and r e f l e c t a lower 
l e v e l o f n u t r i e n t enrichment than i s present i n the other sub-
association. Three variants are recognisable, each w i t h a number 
o f sub-variants. 
The £arex £i]^ u]Lifera_vari^ ant i s d i f f e r e n t i a t e d only by t h i s 
species and i s composed of communities described by McVean and 
R a t c l i f f e (l962) from the Scottish Highlands. The _Carex £ul_i£ari£ 
£ub-varianjt ( c o l . N) i s closest to the sub-association _Sari£e_to£um 
£ul_i£ai;i£ and i s formed from the species-rich Agro£to-Fe£tuc£tum 
mentioned above. Selected l i s t s (Nos, 1, 4j 7j 10,11, I4, 16, 18, I9 
and 20; the others belong to the Nard£-£al^lunet£a) have been 
extracted from the species-poor Agro£t£-Pe£tuc£tiuii to give the 
jty£i£al_ £ub-varianjt ( c o l , M), This i s foxmd on s o i l s o f lower base 
status than those o f the species-rich "type; both may be i n 
si t u a t i o n s where they receive i n t e r m i t t e n t i r r i g a t i o n , b u t there i s a 
difference i n n u t r i e n t content of the water. 
The C_irsijm £a]^U£tre_vari_a£t has three sub-variants. The 
_5y£i£al_ ( c o l , G) i s a rather weak member of the association as both 
d i f f e r e n t i a l species are absent. The presence of both Carex 
c a p i l l a r i s and Cardamine pratensis i n tiro out of the three Aufnahmen 
shows a l i n k w i t h the sub-association £a£i£eto£um £uli£a£i£. 
The sub-variant i s composed of the three Aufnahmen of the Nodum w i t h 
Galium s a x a t i l i s (m.u, 22) from Widdybank P e l l and i t would seem 
t h a t f u r t h e r analysis o f t h i s vegetation type i s required. The 
other sub-variants are described from North Wales; that w i t h 
Potentnia_sjterili£ ( c o l , T) i s R a t c l i f f e ' s, (1959) basic grassland 
from the Carneddau, and the Pt_il_idium £il.i£re sub-variant ( c o l . S) 
i s the basic grassland herb-rich Agrostis-Festuca sociation from 
Cader I d r i s i n Snowdonia (Edgell I969). 
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This l a s t vegetation type i s c l e a r l y close to the P t i l i d i u i n 
c i l i a r e v;a£iant whose J^ rg_i£al £ub-va£iajat ( c o l . R) i s Edgell's 
basic grassland-diy facies, on s o i l s w i t h lower amounts of 
i r r i g a t i o n than the Agrostis-Pestuca sociation. The f i n a l step i n 
t h i s sequence i s the De£champ£ia p.£3aiO£a_subh-var£aiit formed from 
twelve l i s t s (nos. 1-3, 5-7, 9, 11-15) of the Pestucetum of Eddy, 
Welch and Rawes (1969). This vegetation type has, however, low 
values of class.and order character species; furthermore, only one 
association d i f f e r e n t i a l - Nardus s t r i c t a - i s present and i s of low 
oonstajicy. i t s i n c l u s i o n i n the association i s , therefore, 
questionable, but such a f f i n i t i e s as i t possesses l i n k i t to the 
Ar£h£na the£e_t al_i a,. 
Carex b i g e l o w i i i s present i n the De£champ£ia fL£2U0£a_sub2var. 
w i t h a constanoy of I I I and may indicate the s t a r t i n g point of 
v a r i a t i o n comprising a series of communities associated with l a t e 
snow l i e , and referable to the Na£det£-£a£i£i£n_rigidae ( b i g e l o w i i ) . 
This a l l i a n c e was o r i g i n a l l y placed by Nordhagen (l936) i n the 
a^l_i£et^ al_ia he£ba,c£a£ but Dahl (l956) prefers to r e s t r i c t t h i s order 
to communities o f s o l i f l u c t i o n s o i l s , and to place the Na£det£-
£ari£i£n_big£l£wli i n the De£champ£ie_to-^ £ti_ll^ e_tal_i£ believing i t s 
communities to be r e l a t e d to the dwarf shrub heaths of the other 
a l l i a n c e s o f tha t order. None of the vegetation lypes here included 
i n the Pe£tuc£-Na£d£tum has been placed by t h e i r authors i n the 
Na£d£t£-£a£i£i£n^iygjel£wij^ but McVean and R a t c l i f f e c l a s s i f y both 
the £axi£r£g£t£-Ag£0£t£-Pe£i^C£tijm ( p r o v i s i o n a l l y ) and the 
Thalictrum-Ctenidium nodum i n the ^ mmculoj-^ which i n i t s 
o r i g i n a l ; form was placed i n the S^ al_i£ejtal_ia herbac£a£ by Gjaerevoll 
(1956). 
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The synsystematic p l a c i n g of the ^(o Nodal group 
Table I 
These four noda form a recognisable group a t y p i c a l of the 
Widdybank commimities of the S^e£l£ri^o-M£S£bromi£n and of the grass 
ones of the ^ £eii'i.on to each of which i n d i v i d u a l noda show 
a f f i n i t i e s , c f . Table I , where the occurrence of both S^ e£l£ri_o-
Me£ob_r£mi^on and Ein£ejtri^ on species i n the nodum with Carex 
oaryophyllea (m.u, 21) i s evident. I n addition, £ari£i£n 
_daval^li^ana£ character species are present i n both mapping i m i t 19 
and ( e s p e c i a l l y ) 20, However, the abundance of character species 
of the Mol^ini£-Ajrh£nathe£ejtea and the Arrhenatheretalia. j u s t i f y 
the p l a c i n g of the o^nodal group i n t h i s c l a s s and order. 
SLt t h i s point, i t s possible a f f i n i t y to the £)rno£uri£n which 
comprises the r i c h pastures of the lowlands and lower-montane regions 
has to be furt h e r considered. The only £y£0£uri£n character species 
present i n the nodal group i s Trifolium repens, although the 
others - Cynosurus c r i s t a t u s , Phleum pratense, Lolium perenne and 
the a l i e n Veronica f i l i f o r m i s - are found l o c a l l y , and £7TiO£U£i£n 
commujiities probably occur around the (now abandoned) Widdybank Farm 
buildings which l i e immediately south-east of the area studied at the 
s l i g h t l y lower a l t i t u d e of 1,300 f t (396m). TheoQnodal group has 
been described by Tiixen and by Baldtova as a very poorly developed 
Cyno£uri£n, perhaps o r i g i n a t i n g as vegetation somewhere between that 
o f the Nard£-£al^lun£t£a and the ParB£©£r£C£t£a. They suggest that 
t h i s became a l t e r e d as a r e s u l t of grazing pressure vrhich allowed 
the herbs of the Mol_ini£-Ap?rh£n£therejtea,with t h e i r f l a t leaves and 
extensive rooting system p a r a l l e l to the ground surface, to gain 
dntry^ although the pressure was not s u f f i c i e n t to permit the 
development of "good" G^osxixlon communities. However, the extreme 
environment of Upper Teesdale hardly seems sui t a b l e for the 
establishment of a " r i c h pasture"; t h i s term and the description 
o f the a l l i a n c e i s more applicable to the "pastures" of Tansley 
(1949, p. 566). 
^ Tiixen (l9^0.) : personal communication 
^ Baldtova (l970) : personal communication 
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Gjaervoll's alliance Rammcul£-Anjt^ included areas 
of comparatively late snow-lie. Much of the vegetation of the 
QC nodal group, especially mapping units 21 and 22, occurs i n 
depressions, around hiunmocks of blanket bog and heath., and 
between areas of Me^obibmion grassland, i n wMch the snow l i e s 
longer and into which i t i s often blown. The absence i n the 
nodal group of the grass character species of class and order -
Poa t r i v i a l i s , P. pratensis, Alopecurus pratensis, Festuca pratensis, 
Trisetum flavescens, Bromus mollis, Jactylis glomerata and 
Arrhenatherum elatius - i s very noticeable and i s i n accordance 
with onedofiSMmwell's c r i t e r i a for the Eaniuicul£-Anth^  
(Shimwell I968). 
He gives a table for the alliance which summarises the 
associations and noda from the works of McVean and Eatcliffe (1962) 
amd King and Nicholson (1964) dealing with the Scottish Highlands 
and the whole of Scotland respectively. This shows variation from 
base-rich to base-poor vegetation, iincludes some damp communities 
and also one a l l i e d to the ^jrnosurion. The data from McVean and 
Ea t c l i f f e for the species-poor and species-rich Agro£t£-Pes_tuceta_ 
and the S^ axi£r£g£t£-_Ag£0£t£-Fe£tuc£tum included i n Table XVI of 
the present work figure i n Shimwell's table. A l l the other 
associations and noda summarised i n Table XVI, i.e. from the i s l e 
of Skye, North Wales, the Moor House N.U.R. and McVean and 
Ratcliffe's Thalictrum-Ctenidium nodum, show sufficient general 
s i m i l a r i t y and presence of Mol_ini£-Arrh£n£there_tea character species 
(apart from the grasses) to be included i n the Ranuncul£-
Other noda described from Scotland - the Festuca-Agrostis 
grassland complex i n part of the Cheviots (King 19^2) and the 
Agrostis-Festuca basic and acidic (p.p.) grasslands of Birse and 
Robertson (I967) - can be placed i n the Cyno£ari£n. They are at 
altitudes of less than 1,500 f t (457ni) and 1,750 f t (533m) 
respectively, and have many of the grass character species of the 
Molinio-Arrhenatherejtea and the Arrh£nathere_tal_ia. 
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The soils of the<=^ Nodal group 
with Trifolium repens and Plantago lanceolata 
Fig. VI (diagrajamatic profiles) and Table XVII ( s o i l analyses) 
The nodal group with Carices (mapping \inits 19, 20 and 21) 
i s d i s t i n c t l y separated from mapping unit 22, the other component of 
the oC nodal group,by a large number of d i f f e r e n t i a l species 
(.Table XIV); within the nodal group there i s a sequence of 
changes i n f l o r i s t i c composition. These two phenomena are reflected 
i n the natures of the associated soilt types which also foim a series 
with a disjunction between mapping vmits 21 and 22. This commences 
with the calcareous peaty gleys of mapping unit 19 and the gleys of 
some of the stands of mapping unit 20, a l l having a greater content 
of organic .material than the calcareous gleys of mapping xmit 20 
and gleyed brown earths of mapping unit 21 which, again, are more 
organic than the rendzinas of mapping unit 21. The pH values vary 
within as well as between these noda but are a l l higher than those 
of the moderately organic a l l u v i a l and flushed gleys of mapping rniit 22. 
The pair of mapping units with the greatest cjamoiint of f l o r i s t i c 
s i m i l a r i t y are nos. 19 and 20 which comprise the '^S^odal group with 
Garex demissa and Ctenidium molluscum; the pH values and calcium 
contents of their soils-show a comparable decree of a f f i n i l y and the 
presence i n mapping unit 19 of Cardamine, Drepanocladua and 
Climacium ( i t s d i f f e r e n t i a l s ) is reflected i n i t s much higher himus 
content, 
Aafnahme no. 121 (mapping i m i t 21) was made i n an area of 
undulating topography where there is a physiognomic disparity 
between the vegetation of the hximmocks and that of the hollows; 
the composition of these tvro s p a t i o - f l o r i s t i o elements was therefore 
recorded separately and two s o i l profiles were examined. 
Subsequent inspection of the phytosociological data has shown that 
the continued separation of hummocks and hollows cannot be j u s t i f i e d 
because their respective species' complements are almost identical, 
the apparent differences being due solely to the relative proportions 
of the species. This conclusion is substantiated by the results of 
the s o i l analyses. Both sets of pH values and humus contents are 
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nearly the same and although there is considerable difference i n the 
amount of exchangeable calcium, the two values are within the range 
for the mapping u n i t as a whole. 
A comparison of the soils of mapping unit 21 with those of 
mapping u n i t 5 (S^ e£l£ri_o-M_es£l)romi£n) is useful since their f l o r i s t i c 
compositions phow a considerable s i m i l a r i t y . Those of mapping unit 5 
are either-^^ rendzinas or broim calcareous soils (Fig. I ) with ranges 
of surface pH of 6.8-8.0 and 5.8-6.8 and of available calcium of 
29.2-61.5 and 20.6-24.2 m eq/lOOg respectively (Table VI). Prom these 
figures and Table XVII i t i s evident that the ^ ^rendzinas of mapping unit 21 
have a lower pH status and- usually, calcium content than those of mapping u n i t 5, and that they resemble the broim calcareous soils of , /mapping -unit 5 i ^ i these properties. I t should be mentioned that although 
the gleyed brown earths of mapping unit 21 have a s t i l l lower pH and 
calcium content, they support communities which are as typical of the 
nodum as are those of the/i^rendzinas. There i s an almost complete 
absence of free calcium carbonate i n the soils of mapping unit 21. The 
large amount found i n those of mapping unit 5 is striking and is of the 
same order as the quantities of carbonate i n the soils of the other 
members of thegCNodal group with Sesleria and Koeleria. I t would 
appear that this difference i n calcium carbonate, and hence i n pH, between 
the soils of mapping units 21 and 5) provides a clue to the factors 
influencing the distributions of these closely related Ranuncul£-
ijrth£2ajitMon and S_es_l£r_i02Mes£bromi£n communities. 
In a number of places on the F e l l , these two mapping units have 
developed i n an area of hummock-hollow topography - mapping unit 5 on 
the hummocks and mapping u n i t 21 i n the hollows. This would suggest 
that another factor influencing their general distributions may be 
i r r i g a t i o n of the soils and that i t s increase favours the establishmsnt 
of communities of mapping unit 21. However, no determinations of s o i l 
moisture content have been made as yet. 
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MaPTIO CLASSIFICATION QT? PABTS OF THE 
MON'l-iU-UAKJJAMINETEA WITH PflPTirnrrT 
REjf-iiiRMCE TO WIDJJrBAJ^ K^ FFiTJ: 
Class: 
Order: 
Alliance; 
MONTIO- CARDAMHTETEA 
MONTIO-CARDAMDJETALIA 
CARDAB/IIlIOgMOlITIOlI CRATOMJRIPN 
•¥ Kodum with Cardamine 
and 
Gratoneuron commutatum 
syn.: Cratoneuretum commutati 
ass. nov. prov., sub-ass. 
Cardaminetos'um pratensis, 
Cratoneuron fi l i c i n u m var., 
Carex dioica sub-var. 
Commiinity fragment with 
Saxifraga aizoides and 
Cratoneuron commutatum. 
syn.: Cratoneuretum commutati 
ass. nov. prov., sub-ass. 
Saxifragetosum aizoides, 
Alchemilla glabra var., 
typical sub-var. 
I 
I 
I 
I 
I 
Key 
Vegetation present on 
Widdybank F e l l . 
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Class: MONTIO-CARDAMINETEA Br.-Bl. et R. Tx. 1943 
Those parts of the class to which reference is made i n the 
text are summarised on the facing page. 
The class is formed from the moss-rich pioneer vegetation 
developed around springs, or i n shallow and more strongly flowing 
water. I t s establishment and existence is favoured by well-
oaygenated water at more or less constant temperatures throughout 
the year. Colonisation igay take place on the rocks themselves, 
both on those r i c h i n silicates and on limestones, or on the fine 
soil'around the springs (Oberdorfer 1957j Westhoff and den Held I969). 
The centre of distribution of the class is the boreal-montane 
euro-siberian region. I t occurs only rarely on the plains being 
chiefly i n the upland and alpine zones. 
Syntaxonpmy 
Maas (1959) suggested that the existing sub-division of the 
class into a single order with three alliances encompassing calcifage, 
calcicole and alpine vegetation,should be abandoned in favour of a 
division into two orders - one calcifuge, the other calcicole.' 
However, Oberdorfer et a l (1967) restored the fomer single order 
f o r they considered that Maas' sub-division was not f l o r i s t i c a l l y 
sound. VIesthoff and den Held (1969) agree with this l a t t e r view 
whilst retaining Maas' sub-divisions of the original calcifuge 
alliance, the Cardamino-Mohtion, on account of i t s heterogeneity. 
!Eh«^ i'mgtke the division, however, at the sub-alliance level which is 
a less fundamental division than the two alliances suggested by Maas. 
Order : MONTIO-CARDMINETALIA Pawlowski 1928 
Syn; : Montio_Cardaminetalia Pawl. I928 em Haas 1959 + 
Oardamino-Crateneuretiliai Maas 1959 ( c f . above) 
A l l the spring vegetation of temperate Europe is classified 
within this order. 
Character species 
Since there is only a single order, they are the same for both 
class and order and are (Oberdorfer 1957j Westhoff and den Held I969): 
Caltha palustris var. minor Epilobivun alsinefolium 
Cardamine amara Cratoneuron decipiens 
Etohlia wahlenbergii Philonotis fontana 
Brachythecium rivulare 
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Ilone has been found i n communities of this order on Widdybank Fell 
although Fhilonotis is occasionally present i n those of the 
Ran\inculo-Anthozantfcdm,and the Parvocaricetea (of. Table I ) and 
~ ~ ~ ~ ~ ~ ~ Gardamine occurs i n a flush on Cronkley Scar . I t woxild seem that 
the use of Caltha palustris var. minor as a character species w i l l 
have to be revised for i t is not now considered by taxonomists to be 
a separate variety (Tutinaet a l I964). 
A l l the species are found i n Britain; Caltha is widely dis-
tributed and i s recorded by Perring and Walters (1962) for the v i c i n i t y 
of Widdybank F e l l , as i s Epilobium which occurs i n springs and at 
stream sides i n inorlfehtrBngland, central and north-vrest Scotland.. 
Gardamine is present i n similar habitats i n much of Britain although 
not i n Wales, north-west Scotlandi or south-west England. I t s absence 
from Widdybank Fell (spot-height 1727 f t (52g5m))is no doubt a conse-
quence of i t s a l t i t u d i n a l l i m i t of about I5OO ft5(-460 m)'(Clapham, 
Tutin and Warburg 1962). At 65O f t ('213 m), however, i t i s foimd 
immediately to the east of Hiddleton i n Teesdale which i s about 
11 miles (18 km) lower do>m the valley . The only habitat details 
available for Gratoneuron decipiens are that i t is very rare and grows 
i n "wet places" i n the Scottish Highlands and i n Yorkshire (Dixon 1954),° 
i t i s therefore of limited value as a character species. 
The remaining three species - Philonotis fontana, Brachythecium 
r i v a l are and Bohlia wahlenbergii - appear to act as val i d Montio-
Gardaminetalia characters i n the B r i t i s h Isles. Watson (1966) 
reports that the f i r s t two are often associated together and with 
Biyum pseudotriquetrum i n the "moss fl o r a which develops i n bog 
springs on mountains". I t i s extremely interesting to note that 
whilst Haas (l959) gives Bryum pseudotriguetrum ssp. pseudotriquetrum 
as a class and order character, Westhoff and den Held (I969) point out 
that the species (sensu lato) has i t s optimum i n Tofieldietalia 
communities^since a similar situation was found during the present 
investigation. On Widdybank Fell Bryum pseudotriquetram is abundant 
in vegetation of the Garicion_davallianae_ (^ofieldietalia)^Caricion 
cur:to-negrae and of the Ranunculo-Anthoxanthion (cf. Tables XXV, XVIII 
and XIV respectively) as well as i n that of the Montio^Cardaminetea. 
f- Bradshaw (1972) : personal communication 
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Pohlia wahlenbergii (Mniobiyum albicans i n Oberdorfer 1957) is a 
prominent component of some moss spring-head communities i n the 
Scottish Highlands, although under i t s synonym of Pohlia albicans 
var. g l a c i a l i s (McVean and Ratcliffe I962) . 
The silicate-loving 
, . _ y|lil;Cardamino-Montion Br.-Bl. I925 
has not been found on Widdybank Fell.. However, the Biyophyte 
flushes of Pigott (1956) on the upper slopes of Dun, Mickle and • 
Dufton Fells, the Philonoto-Saxifragetum s t e l l a r i ^ and the Poa annua-
Montia fontana_nodum i n the Moor House area (Eddy, ¥elch and lawes 
1969) may a l l belong to i t . 
The vegetation of the present study belongs to the 
'••^"^lil:Cratoneurion ¥. Koch I928 
of chalk and limestone springs. 
I t appears to be distributed throughout Europe and has previously 
been reported from France, Switzerland, Austria, Czechoslovakia, 
Germany, the Netherlands, Ireland and Norway (VIesthoff and den Held 
1969) and from Scotland (McVean and Ratcliffe 1962). 
Character species 
Four of the five given by Oberdorfer (l957) - Cratoneuron 
commutatum, C. filicinxim, Philonotis calcarea and Saxifraga aizoides -
are constituents of spring-head communities on t'fiddybank Pell although, 
apart from Philonotis., this relationship is not exclusive for they are 
also present i n vegetation of other alliances ( c f . Table l ) . 
Watson (19660) describes the other species - Eucladium verticillatum -
as a "characteristic tufa-forming species of wet limestone rocks" 
and i t would seem to be a v a l i d character species i n the B r i t i s h Isles 
although absent from Teesdale. 
Two types of vegetation have been placed i n this alliance; the 
more widely occurring w i l l be described f i r s t . 
Nodum with Cardamine and Cratoneuron commutatum 
Table X 
The d i f f e r e n t i a l species group is Cardamine pratensis, 
Cratoneuron commutatum, Juncus articulatus, Carex dioica, 
C. lepidocarpa and Triglochin palustris. They a l l occur i n other 
noda, especially those of the Parvocaricetea, with equally high 
¥ Pohlia albicans var. gla c i a l i s (Schleich.) Lindb. 
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Qonstandies, or nearly so, but they do not form a distinct species 
group i n any other nodum or nodal group. 
The nodum i s found as a very dense mass developed around a spring-
head or as'patches growing just above the normal water level (although 
frequently irrigated) of calcareous streams. I t may develop i n stonj?}-
places and i n one l o c a l i t y , near Widdybank Farm, an interrupted mat 
water 
has formed amongst a s t r i p of Whinr^^ fragments through which calcareous/ 
percolates. I n general, the angle of slope i s perceptible but 
sMgJit (up to 3°) and may be of any aspect. The moss cover - chiefly 
Cratoneuron commutatum - i s 90-100^ and the higher plants occur as 
scattered individuals, most frequently having only 10-20^ cover. 
On the 1:2,500 scale maps where 2mm represents 5m, the pos.ition 
of the nodum i s indicated by a solid triangle for i t s very small-sized 
commtmities (often under 1 sq m) could not be outlined. I t has not 
been possible to show this "type of vegetation at the 1:10,000 scale 
at a l l . 
Community fragment with Saxifraga aizoides and Cratoneuron commutatum 
Table XI 
The other constituent of the Cratoneurion on Widdybank Fell is a 
mere community fragment represented by the three Aufnahmen of Table XI. 
These were made close together i n a very small area of vegetation, 
about 3m X 4ni, underneath an overhang on the dolerite c l i f f s of Falcon 
Glints. At this point there i s the obvious influence of calcareous 
drainage water leading to the formation of this fragmentary rock ledge 
community markedly different i n composition from the surrounding 
vegetation which is chiefly of the Empetrion (class Wardo-Callunetea). 
The patches of calcareous vegetation are scattered between the rocks, 
both those i n s i t u and the weathered fragments derived from them; the 
r e l i e f varies but approaches $0° i n places. This part of Falcon Glints' 
has a southerly aspect and therefore receives the highest amount of 
solar radiation possible. 
The higher plant cover is only about 60-709^ i; that of the 
Ciyptogams varies from 20-80^ of which hunmiocks of Gratoneuron 
commutatum form the chief component although there are also large areas 
of Ctenidium molluscum. Scattered i n and between these patches is a 
variety of higher plants of which Festuca rubra, Garex flacca, 
G. p u l i c a r i s , G. lepidocarpa, Primula farinosa and Saxifraga aizoides 
are amongst the more abundant. 
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This vegetation does not appear on the maps at either scale for 
i t i s too small i n extent to be represented on the only one covering 
Falcon Glints - that at the 1:10,000 scale. The data presented here 
i s very incomplete for a description of a community type, especially 
as the three Aufnahmen were from the one l o c a l i t y . Therefore only 
tentative comparisons can be made with the material available from 
other areas. 
The syntaxonomy and classification of 
the communities of the Cratoneurion 
Table X I I 
Both the Nodum with Cardamine and Cratoneuron commutatum and 
the communis fragment with Saxifraga aa.zoides and Cratoneuron 
commutatum are considered together in.this discussion. 
The Widdybank communities now included within the nodum are 
dir e c t l y referred to i n the l i t e r a t u r e . Pigott (1956) mentions the 
occurrence of Cratoneuron commutatum (var. falcatum) i n the v i c i n i t y 
of springs on the Pel l , although he gives no details of the associated 
species. Ratcliffe (1966) notes the presence of "moss communities 
of calcareous springs dominated by Cratoneuron commutatum" and likens 
them to the Cratoneuron-Saxifraga aizoides nodum of McVean and-
Ra t c l i f f e (1962). 
However, i t may now be suggested that the only exact synonym is 
the type of vegetation occurring in calcareous flushes i n the Moor House 
N.N.R. (Eddy, Welch and Rawes I 9 6 9 ) . Evdn this suggestion gives rise 
to some d i f f i c u l t i e s i n directly equating the tvro 1ypes and these 
d i f f i c u l t i e s are discussed below. The syponymy i s , therefore : 
Wi^ olci*; \7iViNaduma.5fliih GardOtoinenand^gratQBeTirgn3;.commutatum 
gratoneuron-Carex nodum d Eddy, Welch and Rawes 1969. 
The other member of the _Grat£n£uri£n on Widdybank Fell has not 
been described previously nor is i t exactly synonymous with any other 
commimity found i n B r i t a i n . ^However, the broad a f f i n i t i e s i n both 
f l o r i s t i c s and physiognomy of the coramimity fragment with Saxifraga 
and Cratoneuron and of the Nodum with Cardamine and Sratoneuron and 
the Cratoneuron-Carex nodum to one another and to a number of others, 
i.e., the "communities of calcareous springs" described by Ivimey-Cook 
and Eipoctor (1965) from the Burren, Co. Glare, Ireland, the Cratoneuronr-
Saxifraga aizoides nodum, the ^ axif]rag£tuin_ai_z£idis_ and i t s mixed 
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SUMIARY MD SYNONYMY OF THE GHATONEJRETUM. GOmiUTATI 
ASSOCIATION CRATONEURETUM COMOTTATI ass. nov. prov. 
SUB-ASS. cardaminetosum pratensis 
Gratoneuron f i l i c i n u m variant 
"typical sub-variant 
syh.: communities of calcareous springs I-G.& P. I965 
Garex dioica sub-variant 
syn.: Gratoneuron-Garex nodum E., W. & R. I969 
Wodum with Gardamine and Gratoneuron commutatum 
Saxifraga aizoides variant 
syn.: Cratoneuron-Saxifraga aizoides nodum McV. & R. 1962 
SUB-ASS. saxifrageto sum aizoidis 
Brepanocladus revolvens variant 
syn.: Cratoneuron commutatim-Saxifraga aizoides nodum 
Birks 1969 
Alchemilla glabra variant 
typical sub-variant 
syn.: community fragment with Saxifraga aizoides and 
Gratoneuron commutatum 
Saxifraga oppositifolia sub-variant 
syn.: Saxifragetum aizoidis McV.& R.I962 
Saxifragetum aizoidis - mixed Saxifrage facies " " 
Saxifragetum aizoidis McV. & R. I962 (Birks I969) 
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Saxifrage facies of McVean and Ratcliffe (1962) and the Gratoneuron 
commutatum - Saxifraga aizoides nodum and ^axif]rag£tum_a^ z£idis_ of 
Birks (1969), are s u f f i c i e n t l y great to enable them a l l to be 
incorporated into a provisional association, namely, the 
Association Cratoneuretum commutati ass. nov. prov. 
A siommary of the components of the association together with 
t h e i r synonymy i s given on the facing page and i t s composition is 
shovm i n detail. !iru;'TSbli© ;XIlA 
The association comprises communities which have developed under 
the influence of highly calcareous i r r i g a t i o n , both where the topography 
i s almost level and where i t is very steeply sloping. In northern 
England, the central Highlands and north-west Scotland i t occurs 
princi p a l l y at altitudes from 1,500 f t (457m) to 3,000 f t (914m), 
although i n the Burren d i s t r i c t of western Ireland (where the h i l l s 
barely reach 1,000 f t (305m) and on Skye, the communities reach almost 
down to sea-level. 
Cratoneuron commutatum and Festuca rubra are both association, 
d i f f e r e n t i a l s . I t has not been possible to find a good character 
species^ for although the alliance character Gratoneuron commutatum 
can be suggested for this-- i t i s also present - sometimes with equal 
abundance - in £ai;i£i£n dayall_iaxiae (class Parv£cari^ c£t£a) communities. 
Therefore, the association can only be erected provisionally meantime. 
The physiognomic dominants are Gratoneuron and/or Saxifraga aizoides; 
t o t a l cover i s frequently 100^ and i s rarely below 80^. Two' sub-
associations can be disting-uished, the f l o r i s t i c differences between 
them being paralleled by differences i n habitat^ i n degree of slope 
and, to some extent, i n altitude. 
Sub-ass._cardaminetosum pratensis 
These communities form around spring-heads on ground with only a 
small degree of slope at altitudes ranging from nearly sea-level i n 
Ireland to 3,000 f t (914m) i n Scotland, although they are found i n the 
north Pennines from around 1,600 f t (488m) to 2,200 f t (671m) and i n 
Scotland usually about the 1,700 f t (518m) contour. 
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Large hummocks of Cratoneuron commutatum , sometimes j o i n t l y 
with either Cardamine pratensis or Saxifraga aizoides, make a dominant 
contribution to the cover vfhich is usually complete. The number of 
other species present is consequently rather low, about 20 per stand, 
and much less than i n the s_axi_fraget£sujn. The commimities may attain 
a few square metres i n size but are often less than one. Cardamine 
i s the only sub-association d i f f e r e n t i a l ; two variants are recognised. 
The £rat£n£uron i^ il.i£iip£ variant comprises the vegetation i n 
Ireland and that i n northern England. The other d i f f e r e n t i a l species 
are Sagina nodosa, Epilobium palustre, Juncus articulatus, Philonotis 
calcarea and Leontodon autumnalis. 
The J^ y£.i£al_ sub-varian_t. is synonymous with Ivimey-Cook and 
Proctor's (1965) "comiaunities of calcareous springs" (cols. A and B). 
Although their table (No. X I I I ; see also pp. 233-4) has been s p l i t up 
because of f l o r i s t i c dissimilarities as indicated i n the key to 
Table X I I (another l i s t - from a calcareous waterfall - has been 
discarded), the sub-variant has not been further divided nortKithstanding 
the fact that the commiinities of column B have a greater variety"" of 
forbs and grasses. 
The G_arex idi£ica_sub2;V'£r_iant is found on Widdybank Fell (syn.: 
Nodum with Cardamine and Cratoneuron commutatum - col. D) and i n the 
Moor BHouse N.N.R. (syn^; Cratoneuron-Carex nodum, Eddy, Welch and 
.Rawes I969 - col. C). The d i f f e r e n t i a l species are Carex dioica, 
C. nigra and Triglochin palustris. Nevertheless, there are f l o r i s t i c 
differences between the components of the variant. The Moor House 
nodum has a greater mean species number (40) than that on Widdybank ( l 3 ) 
and many more which are constant. Eddy, Welch and Rawes (1969)^ 
commenting on the high number of species i n their nodum,particularly i n 
comparison with the average of 13 for McVean and Ratcliffe's (1962) 
Cratoneuron-Saxifraga alizoides nodum, suggest that i t is due to the 
heavy grazing pressure by sheep on the Moor House flushes. When 
making this type of Aafnahme on Widdybank F e l l , however, i t was noted 
that great care had to be taken to avoid the outer parts of the moss-
hummock which had become invaded by a number of species otherwise 
associated with the C^ ari£i£n_d£V£ll_ianae communities into which those 
of the C_rat£n£aron pass vrith increasing distance from the spring-head. 
- 89 -
Even so, a number of "invaders" growing i n the middle of the moss-
hummock had to be recorded i n the Aufnahmen. I t is therefore suggested 
that the Moor House £rat£n£uri£n vegetation is i n the process of 
evolving into that belonging to another class - perhaps the 
Parv£ca,ri^ C£t£a. As i t is probably not typical of i t s alliance, i t 
has not been separated into a di s t i n c t facies. I t i s possible that 
i n the central parts of the h-ummocks there might be found "typical" 
£rat£n£uri£n vegetation for i t is noted from Tajile X I I of Eddy, Welch 
and Rawes (1969) that very many of the "atypical" species are only 
present as isolated individuals'. 
The S^ axif^ ra-ga ai£0_id£s_var_ia^ t (col. F) is transitional beti-reen 
the tvro sub-associations; Saxifraga aizoides, one of the two 
dif f e r e n t i a l s for the sub-ass. £axifrag£t£sum_ai^ z£idi£ is i t s sole 
d i f f e r e n t i a l . I t i s formed from the Cratoneuron-Saxifraga aizoides 
nodum of McVean and Ratcliffe 1962 and reaches the highest altitude of 
any of the commvinities of the sub-association for' i t i s recorded from 
3.000 (914m) i n Scotland. 
Sub-ass._saxifragetosTam aizoidis 
The habitats of the v e g e t a t i o n of t h i s sub-association contrast 
strongly with those of the other for the s_axi_frag£t£sum communities 
develop on steep: ground^ from 25° to 85° i n slope^ instead of on almost 
f l a t terrain. They may be on irrigated c l i f f faces or steep banks 
but are also associated with calcareous springs as is the cardamine_to£um. 
Aceording to the"available evidence, the sub-association is confined 
'ito Scotland/ apart_from the- small-patch-of vegetation on--Falcon 
Glints.-- I'ts a l t i t u d i n a l range is similar to that of the other 
sub-association extending from near sea-level i n Skye to 3^000 f t (6lOm) 
i n the central Scottish Highlands, but i n central and northern Scotland 
the stands usually occur above those of the £ard^inet£sum, lying 
chiefly between 1,850 and 2,600 f t (504-793m). 
Cover is generally about lOOfo, the -main' component being • 
Saxifraga aizoides, although Cratoneuron commutatum may be co-dominant. 
The mean number of species per Aufnahme (4 sq m) of the Drepsm£cl^ adua 
revolven£ variant is only I 9 > veiy similar to that for the 
£ardaminet£sum, but for the Al£h£mi^ ll_a_gl^ abra, variant i t is. 37• 
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The sub-association di f f e r e n t i a l s are Saxifraga aizoides, Pinguicula 
vulgaris, Ctenidium molluscum and Blindia acuta. 
The Dr£pan£cl^ adus revolven£ var^iajit (syn.'^ : Cratoneuron commutatum -
Saxifrgga aizoides nodum Birks 1969? col. J) i s differentiated only by 
this species. I t is confined to Skye at altitudes ranging f3?om 75 "to 
350 f t (23 to 107m), which are lower than those of any. other component 
of the sub-association. Amongst the members of the £axi_frag£t£sum_ 
i t i s linique i n being associated with calcareous springs,in which respect 
i t resembles the communities of the £ardamjji£t£sum. As well as 
d i f f e r i n g from the l a t t e r f l o r i s t i c a l l y , towever, i t develops on c l i f f s 
sloping at 50° to 80° and not on almost f l a t ground. 
The Al£h£mi^ ll^ a_g].abr£ va£ia,n_t, differentiated also by Carex pulicaris, 
i s found on p l e n t i f u l l y i r r i g a t e d calcareous c l i f f faces and steep rocky ' 
t e r r a i n . The two sub-variants are differentiated geographically as well 
as f l o r i s t i c a l l y . 
The _^ £.i£al_ £ub-variant has, to date, been reported only from 
Widdybank Pell and is the community fragment with Saxifraga aizoides and 
Cratoneuron commutatum (.col. E). 
The Saxifraga, £P£.os.iiif.ol.ia £ub-variant (syn.: S^ axif]rag£tujn_ai_Z£idi£ 
McVean and Ratcliffe I962, cols. G and K, and i t s mixed Saxifrage facies, 
col. H) i s present both i n central and northern Scotland (McVean and 
Ra t c l i f f e I962) and i n Slqye (Birks I 969 ) . The di f f e r e n t i a l species are 
Saxifraga oppositifolia, Alchemilla alpina and Thalictrum alpinum; the 
f i r s t may be co-dominant with Saxifraga aizoides (col. H). Although no 
quaiiftitative f l o r i s t i c separation can be made between the £axi^rag£tum 
aiz_o^dis ( c o l . G) and i t s mixed Saxifrage facies (col. H) of the 
Scottish Highlands, the l a t t e r usually occurs at higher altitudes than 
the former, reaching to 3,000 f t (6lOm). McVean and Ratcliffe refer to 
a similar Saxifrage community i n the Lake D i s t r i c t ; without detailed 
f l o r i s t i c analyses, however, i t i s impossible to assess i t s relationship 
to the association. 
Although some of the members of the association (cols. C, F and G) 
have many more character species of class, order and alliance thanuthe 
others, a l l components include at least one such in their f l o r i s t i c 
complement and i t i s considered that the association i s adequately 
cl a s s i f i e d within the Cratoneurion. 
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The .synsystematio placing of the Nodum with 
Cardamine and Cratoneuron 
and of the community fragment with Saxifraga and Cratoneuron 
Table I 
The development of _Crat£n£u^ i^ . communities on Widdybank Fell 
i s only weak. Both vegetation types classified within i t are 
i n f i l t r a t e d by species characteristic of other classes and three of 
the C_rat£n£U£i£n character species are frequently found outside i t , 
e.g. Gratoneuron commutatum occurs throughout the £ari£i£n_davall_ianae 
communities and Philonotis fontana i s completely absent from those of 
the £rat£n£uri£n whilst being present i n vegetation of the £ari£i£n 
£U£t£-n i£r ae. 
This is related to the phenomenon that suitable habitats for the 
establishment of _Crat£n£uri£n vegetation - calcareous springs and 
other places receiving similar i r r i g a t i o n - only occur over small 
areas so that merely restricted growth i s possible. 
The niodum with Gardamine and Gratoneuron normally develops amidst 
£ari£i£n_d£vall_iana,e communities and Riocardia pinguis, Carex dioica 
and C. lepidocarpa which are characters of this alliance or one of 
i t s associated higher units, are present i n the nodum with moderately 
high frequencies. However, on accoiint of the presence of the 
£ra.t£n£uri£n characters Cratoneuron commutatum, C» filicinum and 
Philonotis calc'area together with the general physiognomy and 
habitats of the communities, the classification of the nodum within 
t h i s alliance would seem to be v a l i d with the proviso that i t i s a 
somewhat a'typical example. 
Similarly, although Campylium stellatum and Garex lepidocai^a of 
the £ari£i£n_da,vall_ianae and Helictotrichon pratense of the FeSituc£-
Brom£t£a occur i n the community fragment with Saxifraga and 
Gratoneuron commutatum, the presence of these two £rat£n£uri£n 
character species and the physiognomy and habitat of the vegetation 
j u s t i f y i t s being placed i n the l a t t e r alliance. 
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The s o i l s of the Hodum witli Cardamine and Cratoneuron 
A diagrammatic p r o f i l e i s shotm i n F i g . I T and selected 
features i n Table X I I I . 
The moss-hummock communities of t h i s nodum can develop both on 
d r i f t subjected to calcareous flushing ( p r o f i l e l ) and d i r e c t l y on 
metamorphosed limestone ( p r o f i l e 2 ) . 
For each p r o f i l e the analyses have been made on the material 
composing the i n t e r i o r of the hummocks; i t s highly organic nature 
(moss remains) and the tendency to tufa formation observed at other 
s i t e s are features described also for the Cratoneuron-Saxifraga 
a i z o i d e s nodum McVean and R a t c l i f f e 1962, and the Cratoneuron-Carex 
nodum Eddy, Welch and Rawes 1969? which are both components of the 
same sub-association. A very s t r i k i n g feature shown by the 
bryophytes (which form the b a s i s of the material analysed) of 
p r o f i l e 1 i s t h e i r capacity to extrac t zinc from the spring water 
and t h e i r tolerance to t h i s element. This i s p a r a l l e l e d only by 
the analyses of some noda of the £a£i£i£n_davall^ianae whose " s o i l s " 
are also c h i e f l y composed of biyophyte remains. 
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Glass : PARVOCARICETEA (Westhoff I 9 6 I mscr.-) 
den Held and Westhoff c l . nov. I969 ' 
The status and i n t e r - r e l a t i o n s h i p s of those parts of t h i s 
c l a s s , and of the r e l a t e d S^cheuchz£ri_e_tea, to -Erhich reference i s 
made i n the following account are shoi-rn on the facing page and 
immediately p r i o r to the section dealing with the To_fijeldi£tal_ia. 
The terms "mire" and "fen" are used i n the ensuing description 
and discussion i n the sense of McVean and R a t c l i f f e (1962): both 
apply to vegetation which i s u s u a l l y dominated by monocoiyledons 
and e x i s t s linder the conditions of a high water-table, but "mires" 
develop where the water i s soligenous i n o r i g i n and '"fens" where 
i t i s topogenically determined. ( i t should also be noted that 
the l a t t e r , lowland, vegetation type belongs to another c l a s s . ) 
Furthermore, oligo-trophic, meso-trophic and eu-trophic are given 
t h e i r older meaning and r e f e r to the nutrient l e v e l of the sub-
s t r a t e and not to the productivity of the communities. Therefore, 
those s a i d to be oligo-trophic grow on nutrient-poor substrate 
w h i l s t eu-trophic vegetation i s found i n n u t r i e n t - r i c h conditions. 
The Parvocari^C£t£a, created by the d i v i s i o n of the 
S_cheuchz£ri^o-Ca^r_ic£t£a_fus£ae_ (Jfordh. 1936) R. Tx.- 1937> includes 
the low-growing vegetation i y p i c a l of mires - the 'central 
European "Flachmoor". 
The herb l a y e r i s p r i n c i p a l l y composed of members of the 
Cyperaceae, Gramineae and Juncaceae, w h i l s t Sphagnum spp. and/or 
such pleiirocarpous mosses as Scorpidiujn and Drepanocladus pre-
dominate i n the ground l a y e r . . The surrounding water, which i s 
at a high l e v e l during both winter and summer, i s nitrogen-poor, 
may be oli g o - , meso- or-eu-trophic, and v a r i e s between mildly 
base-poor and b a s e - r i c h . 
The c l a s s i s found throughout the whole of the euro-siberian 
region, but i s most widespread i n the north where i t s a l t i t u d i n a l 
range reaches doi«i to s e a - l e v e l . I n the south, i t is. p r i n c i p a l l y 
i n the montane and alpine zones and i t s d i s t r i b u t i o n extends also 
to the mountains of the mediterranean region. 
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Syntasaanomy 
The d i f f i c u l t y of deTeloping a s a t i s f a c t o i y c l a s s i f i c a t i o n for 
i n t e r - r e l a t e d communities of a c i d i c and bas i c mires, those orytheir 
margins and those of hximmock and hollow and laim complexes was mentioned 
by lordhagen (1936) when describing the two orders - the Scheuchz£ri_e_tal^i£ 
of commtmities i n channels i n Sphagnum bogs, and the £ari£e_tal^ia fuscae 
Koch 1926 of ol i g o - to meso-trophic mires - from which (broadly speaking) 
Tiixen formed the c l a s s S_cheuchz£rj^o-Cari^cjetal_e^ (syn: S^cheuchze_rio-
£ari£e_tea fuscae) i n 1937. This problem i s also r e f e r r e d to by. Dahl 
(1956) and by Maimer (1968) who both l i s t a number of ecological 
f e a t u r e s , e.g. p o s i t i o n of the water-table, n u t r i e n t status and 
v e l o c i t y of flow of the vfater, which promote the v a r i a b i l i l y of the 
vegetation, and by Segal ( I968) who mentions the additional complications 
imposed by successional changes. Closely r e l a t e d to ( d i f f e r e n t ) parts 
o f the ^ cheucha£rj^o^Ca^rd^c£t£a_fus£a£ are the communities of blanket bogs 
and wet heaths, u s u a l l y placed i n the O^^opoo-^-^pa^a^^^^ and those of 
t a l l - h e r b vegetation ( l o l ^ i n i e ^ t a l i a ) and reedsvramps (Phra^^tjete^a). A 
d e t a i l e d b i b l i o g r a p h i c coverage of the various shhemes which have been 
proposed to cover t h i s wide range of vegetation "types i s given by 
Westhoff and den Held (19^9) and i t i s , therefore, only necessary to 
make a b r i e f mention of some of them i n the present account. 
The a f f i n i t i e s of the base-rich mires of the Tofi_eldi£tali^a to the 
Mol_inie_tei,lj^a have been emphasised i n the c l a s s i f i c a t o r y schemes of a 
number of authors; a few of these treatments are described i n the l a t e r 
s e c t i o n of t h i s work concerned with such mires. 
The arrangement of Duvigneaud (1949),which l a r g e l y followed that 
of V l i e g e r ( l 9 3 7 ) , was much mae d r a s t i c . I t re s u l t e d from a stucJy of 
jjfire and bog communities over t e r r a i n extending from the most 
contin e n t a l to the most a t l a n t i c parts of Europe during which Duvigneaud 
had become ve i y much aware of the numerous t r a n s i t i o n s from the oligo-
trophia bogs to the soligenous mires. This caused him to erect the 
c l a s s Sphagn£-£ari£ejtea Ju£cae (syn.: £a£i£ejta]^e£ uMgin£sa.e, Br. - B l . et 
V I . apud V I . 1937) to cover a l l the vegetation of "bogs and wet heaths" 
and "mires". Nevertheless, within i t Duvigneaud retained as orders 
these two broad d i v i s i o n s (although t r a n s f e r r i n g the £cheucha£ri_etalia -
as the S^cheuchz£rj^02^Rhy£chosp£ri^on alba£ - from the "mires" to the "bogs") 
which had formed separate c l a s s e s i n older publications and which were 
re t a i n e d as such i n l a t e r ones. The orders were the Mol_ini£-Cari£ejtal_ia 
fuscae, combining a l l the a l l i a n c e s of the £ari£e^a].i£ fa£C£e and of the 
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MojLini£ta,li_a, and the Eri^C£-Spha^£tal_ia, composed of the 022^c£C£o-
S_phagn£t£a and the S^ cheuchz£ri_e_tal^ ia. A number of species were proposed 
as c l a s s characters, but Westhoff and den Held (I969) do not f e e l that 
they can be re t a i n e d i n c e n t r a l Europe as a d i s t i n c t group whose members 
have s i m i l a r e c o l o g i c a l tolerances ( a requirement for such an assemblage); 
n e i t h e r do they appear to be v a l i d for the B r i t i s h I s l e s . 
The p r o v i s i o n a l arrangements of Maimer (1968) are s i m i l a r to 
Duvigneaud's i n that the o l i g o - to meso-trophic mires are c l a s s i f i e d with 
the bog communities, but the eu-trophic mires and the Sphagnxun dominated 
vegetation of blanket bog channels are each placed i n separate c l a s s e s . 
However, Maimer extends t h i s c l a s s of bogs and mires to include the 
eastern European wooded blanket bogs which are u s u a l l y assigned to the 
Va£cijiio-PiC£e_tea; t h i s i n t e r p r e t a t i o n has not yet been supported by 
others. 
Westhoff and den Held b e l i e v e , i n company with most of those working 
si n c e Duvigneaud (1949) > that the i n t e r ^ r e l a t e d communities of bogs and 
mires are best described and c l a s s i f i e d by a return to the older system 
i n which h i s orders once more become separated a t the c l a s s l e v e l . 
However, a f t e r removing the Mol_ini£,tal_ia from the Mol^ iJii£-£ari£ejfcal^ ia., the 
Dutch authors d i f f e r from most of the others i n that they do not return 
the S^cheuchz£ri^o-I^ynchosp£ri_on (syn.: Rh^£h£S£_ori£n_albae) to the same 
c l a s s as the r e s t of the mire communities. They f e e l that the r e s u l t i n g 
c l a s s - the S_cheuchz£ri_02:^Ca.ri^c£t£a_fus£a£ - would be of an un s a t i s f a c t o i y 
composition: they can f i n d no species which could a c t as c l a s s 
c h aracters for they would have to be components of both the acidophilous, 
species-poor communities of the Rh£n£h£s2.o_ri£n and the s p e c i e s - r i c h 
chalki'swamp vege t a t i o n . 
As a consequence, they have s p l i t the Scheuchz£ri_o-Cari^c£tea into 
the Parv£caric£t£a (syn.: C^ ari£ejtal_ia fu£cae Koch 1926) and the 
S_cheuchz£ri^e_te£ (sy n . : S^ cheuGhz£ri^ e_tal^ ia Hordh. 1936) which has a sin g l e 
order. I n c e n t r a l Europe, the l a t t e r i s more c l o s e l y a l l i e d to the 
2.2!2;.°£°£OllS£.tLa:gae_tea than to the Parv£ca,ri_c£te_a, but i n Scandinavia the 
converse r e l a t i o n s h i p i s found. 
Contemporaneously with t h i s r e c l a s s i f i c a t i o n , Tiixen and h i s 
c o l l a b o r a t o r s , who are surveying the p l a n t communities of the whole of 
Europe, have come to the same decision regarding the status of the 
^cheuchz£rj^o-Cari^c£t£a_fus£a£, although using the synonym £ari£ejtea ni£rae 
fo r the Paryocari^C£t£a (Tiixen 1971); the present account follows t h i s 
c u r r e n t thinking. 
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Character species 
Westhoff and den Held (1969) l i s t f i v e species which d i f f e r e n t i a t e 
the two r e l a t e d c l a s s e s - Pairvocaricetea and S^ cheuchz£ri^ e_tea - from a l l 
others; tiro of them, Menyanthes t r i f o l i a t a and Sphagnum teres, are named 
by Oberdorier (1957) as characters of the "parent" c l a s s - the 
Scheuchzeid£^Carice t e ^ . 
The Dutch workers point out that some of the species which they use 
as c l a s s characters also occur i n communities of other c l a s s e s , e.g. i n 
those of the M^agn£caric£talia (Phra^i_t£t£a) and are therefore only weak 
i n d i c a t o r s ; althoiigh these comments cannot be d i r e c t l y applied to 
B r i t a i n because of the paucity of such phytosociological investigations 
here, they are showix inlhe l i s t of character species feelow. 
P e d i c u l a r i s p a l u s t r i s Carex diandra 
S t e l l a r i a p a l u s t r i s . C. demissa • 
Calamagrostis s t r i c t a C. l a s i o c a r p a (weak) 
R i c c a r d i a pinguis P o t e n t i l l a p a l u s t r i s (weak) 
Acrocladium cordifolium Hydrocotyle v u l g a r i s (vreak) 
Drepanocladus exannulatus EJpilobi-um palustre 
D. sendtneri 
A l l are found i n the B r i t i s h I s l e s , and at l e a s t some of the habitat 
types described for them by Clapham, Tutin and Warburg (1962) and by 
Jermy and Tutin (1968) are s u i t a b l e ones for the c l a s s . Many are widely 
d i s t r i b u t e d , both geographically and a l t i t u d i n a l l y ; only Calamagrostis, 
Carez l a s i o c a r p a and Drepanocladus sendtneri are geographically, although 
not a l t i t u d i n a l l y , r a t h e r r e s t r i c t e d , and both Carex diandra and 
S t e l l a r i a p a l u s t r i s occur widely but u s u a l l y below 1,000 f t (305ni) 
( P e r r i n g and Walters 1962) . Carex demissa, P e d i c u l a r i s p a l u s t r i s , 
Riccardia. pinguis and Drepanocladus exannulatus have a l l been found, 
c h i e f l y i n communities of the Parvocarj^c£t£a, during the present 
i n v e s t i g a t i o n ( c f . Table I ) and P o t e n t i l l a p a l u s t r i s i s present i n 
Widdybank Pastures which l i e immediately to the south-east of the F e l l . 
A l l the other Phanerogams are shown by Perring and Walters to be absent 
from the Upper Teesdale area; no such data ^s" a v a i l a b l e for the 
remaining two bryophytes. Before thevalue of these species as 
characters of the Parv£cari^c£t£a i n the B r i t i s h I s l e s can be accurately 
assessed, f u r t l i e r phytosocological investigations of the communities i n 
which they occur must be made. 
Westhoff and den Held l i s t also a number of species which 
d i f f e r e n t i a t e the Parvoc£ri_ce_t£a from the S_cheuchzeriejtea. Several of 
these: Equisetum p a l u s t r e , T r i g l o c h i n p a l u s t r i s , Gardamine pr a t e n s i s , 
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S u c c i s a p r a t e n s i s and P o t e n t i l l a erecta, are present on the F e l l i n 
communities of each order of the Parv£cari^c£t£a. Another, S a l i x 
rep ens, has been fouiad i n one nodum (mapping u n i t I 7 ) of one of the 
orders - the £a£i£e_tal^ia ni£ra.e. 
They divide the c l a s s into two orders: the _Cari£e_tal_ia ni^ra,e 
and the To£i£ldi£tali_a. The authors of most of the c l a s s i f i c a t o i y 
schemes published since 1950 (e.g. Oberdorfer 1957> 19^2, Lohmeyer 
et a l 1962, Passarge I964) have had the same conception of the status 
of the £ari£e_tal_ia, but Oberdorfer et a l (1967) reduced i t s rank to 
that of an a l l i a n c e - the £ari£i£n-can£s£ent£-fliscae - and combined 
i t with the Kb£n£h£S£ori£n_albae and the Eri_0£h£r£on £ra_c_il_is (both 
considered by most other workers to form the £cheuchz£r_ie_tal_ia.) to 
give the £cheuchz£r£0-Car£C£tal£a_fus£a£; the S_cheuchz£ri_o-Cari_c£t£a 
fu£cae was composed of t h i s together with To_fi£ldi£tal£a. Westhoff 
and den Held's separation out of the £cheuchz£ri_e_tal^ia communities 
forming the S^cheuchz£r_ie_tea and leaving only the £a£i£e_tal_ia ni^ra e 
and the To£i£ldi£tal£a i n the Parv£car£C£t£a i s followed i n t h i s 
account. 
Order : CARIGETALIA JIIGRAB W. Koch I926 em. ITordh. 1936 
denuo. em. R. Tx. 1937 
Syn taxonomy 
The work of Koch (1926) and K l i k a ( l 934) i n ce n t r a l Europe l e d to 
the erection of the £ari£ejtal^ia foscae which was composed of three 
a l l i a n c e s : the £a£i£i£n_d£va,ll_ianae, the £a£i£i£n_fus£a£ and the 
Rh^£h£S£0ri£n_albae. lordhagen (1936) removed the l a s t and placed 
i t , as the. S^cheuchz£r£on £alu£tri£, i n the S^cheuchz£r£e_ta]^ia £ a 2 a i s t r i £ 
whose centre of d i s t r i b u t i o n was i n north and north-east Europe. 
Prom the b a s i s of h i s work i n Ion-ray, h e considered that the 
£ari£e_ta].ia fascae (syn.: £ari£ejtal_ia n i ^ r a e ) s t i l l had three 
a l l i a n c e s : the £chO£n£on _ferruginei (equivalent to the £a£i£i£n 
dava]^l£aiia£ of c e n t r a l Europe) of calcareous, eu-trophic conditions, 
the £ari£i£n_b£C£l£r_is-a^r£fus£a£, i n s i m i l a r habitats a t higher 
a l t i t u d e s , and the £ari£i£n_can£S£ent£s-G£odenowii_ (syn.: £ari£i£n 
fascae) of a c i d i c to n e u t r a l , oligo- to meso-trophic h a b i t a t s . 
Although Tfixen removed the £ari£i£n_d£vall_ianae from the £ari£e_tal_ia-
_fu£ca,e i n 1937, i t was some years before the order became recognised i n 
i t s present form since the a l l i a n c e was returned to i t on a nijmber of 
subsequent occasions, e.g. V l i e g e r ( l 9 3 ? ) and Dah^ ( l 9 5 6 ). To-day, i t 
i s u s u a l l y considered to be composed only 
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of the £ari£i£n_curjto-ni^gra£ (syh.: £ari£i£n_fus£a£) but Doing ( I963) 
suggests that some Mol^inian communities should also be included and the 
order renamed the £unc£-£ari£e_tal_i£ ni£rae. The alpine Eri^o£h£ri_on 
£cheuchz£ri_ Hadac 1939 i s thought Ijy feome to be a second component of the 
_Cari£et_al^ ia ni£rae; however, both Oberdorfer et a l (1967) and Westhoff 
and den Held (1969) regard i t as of uncertain status. 
A l l . : C_aricion_curjto-ni.grae W. Koch 1926 em. Wordh.' 1936 
"~ ~~ t°sub~noinT ^a£i£i£n_can£s£enti^s-Good.enowi_i) 
The commujiities of the a l l i a n c e are foimd i n oligo-trophic to 
meso-trophic oxygen-rich water around springs and streams and i n 
soligenous mires. I t s area of d i s t r i b u t i o n i s the same as that of the 
c l a s s , but i f the Erj^O£h£ri_on £cheuch.g£ri_ i s considered to be a v a l i d 
a l l i a n c e , t h i s takes the place of the £ari£i£n i n the alpine regions. 
Synonymy 
The a l l i a n c e has been recognised under a number of names, a l l with 
approximately the same f l o r i s t i c a l - e c o l o g i c a l i n t e r p r e t a t i o n . The 
di f f e r e n c e s i n nomenclature which have occurred over the years a.re p a r t l y 
a r e s u l t of the changes i n the v a l i d i t y of the s p e c i f i c names of the taxa 
used to designate i t . These are ( g i v i n g the currently accepted term 
f i r s t ) : Carex c u r t a Good, (syn.: C. canescens auct. non L . ) and Garex 
n i g r a ( L . ) Reichard (syn.: G. fusca A l l . and C. Goodenowii Gay). 
The o r i g i n a l name of £ari£i£n_fus£ae Koch I926 was a l t e r e d (and the 
a l l i a n c e amended - see below) by Nordhagen (1936) to £ari£i£n_canes£ent_is-
£o£den£wli, a move which highlighted two of the species having t h e i r 
e c o l o g i c a l optima i n i t . However, because of the change i n nomenclature 
o f Carex Qoodenowii, Dahl ( 1956) , Obferdorfer (1957) and Lohmeyer et a l 
(1962) use £a£i£i£n_can£S£enti^&ftaBea©;5. The more succ i n c t (and 
taxonomically c o r r e c t ) £ari£i£n_cirEto^iigra£ i s preferred by Westhoff and 
den Held (1969) and i t i s followed here'. 
Syntaxonomy 
These authors point out that the modem conception of the £ari£i£n 
£urt£-ni£rae d i f f e r s from that of Koch's (1926) o r i g i n a l £ari£ion_%s£ae, 
fo r the l a t t e r included some of the vegetation now assigned to the 
£ari£i£n_davall^ian.ae. I n addition, they f e e l that i t i s unnecessaiy to 
s p l i t the a l l i a n c e into two sub-alliances; t h i s was done by Passarge 
(1964) i n order to c a t e r f o r the f l o r i s t i c differences between those 
communities i n contact with communities of the Oaycocco-Sphagnetea ax: I 
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and those adjacent to communities of e i t h e r the Mol^jbii£-Arrh£n£rathere_tea 
or the Phragjn_it£t£a, and also by HadaS and Vdna (1967) to allow for d i s -
s i m i l a r i t i e s between vegetation of the s u b-alpine regions a n d that at lower 
a l t i t u d e s . Westhoff and den Held incorporate within the £ari£i£n_curjto-
n i £ r a e p a r t of the Er£0£h£ri_on £rac£l£s P r e i s g . apud Oberd. 1957 (syn.: 
£ari£i£n_lasio£arpae Vanden Berghen I948), which had been placed b y 
Oberdorfer (1957) and some l a t e r authors i n the S^cheuchz£r£e_talia where i t 
foriaed a l i n k with the £a£i£i£n_ c u r j t O j H i i g r a £ . 
Character species 
A l l but one of those given by Westhpff and den Held for the order and 
a l l i a n c e are found throughout most of the B r i t i s h I s l e s ( a few are absent 
from the Midlands and south-west England) i n oligo- to e u - t r o p h i c mires, 
and f i g u r e i n Aufnahmen from s i m i l a r h abitats on Widdybank (Table l ) . 
These species are: Garex n i g r a , C. echinata, Ranunculus flammula, V i o l a 
p a l u s t r i s , Epilobiiim p a l u s t r e and Sphagnum recurvum ssp. amblyphyllum 
Russ., although as the l a s t taxon i s not recognised i n t h i s country, the 
occurrence of the species has had to be used instead. The other member 
of the group - Juncus f i l i f o r m i s - has a very r e s t r i c t e d d i s t r i b u t i o n ; 
i t i s c h i e f l y found i n the Lake D i s t r i c t on "stony lake shores" (Clapham, 
T u t i n and Warburg 1962) . 
qp Fodal group with Carex n i g r a and Carex p u l i c a r i s 
(Mapping u n i t s 15-18) Table X V I I I 
The key card used i n the f i e l d i s given i n F i g . V i l a . She 
d i f f e r e n t i a l species groups of the oO and/^nodal groups and noda are 
summarised as Table XlXb together with those of the noda of the £ari£i£n 
davallicinae (Table XlXa) thus enabling a comparison to be made betvieen the 
two groups of noda. The .constancy ratings for those species used as 
d i f f e r e n t i a l s f o r nodal groups and noda are outlined for c l a r i t y . 
I n addition to the four noda used as mapping u n i t s , another - the 
Ijlodum with Potamogeton (which i s not represented i n a s u f f i c i e n t l y large 
area to map) - i s placed i n t h i s nodal group. The occurrence of some 
member of the d i f f e r e n t i a l species group both here and i n mapping u n i t I 7 
i s r a t h e r weak. 
The four noda employed as mapping u n i t s can each be loosely described 
by the terra "secJge marsh". I n addition to Carex n i g r a and C. p u l i c a r i s , 
G. d i o i c a and C. demissa are part of the d i f f e r e n t i a l species group, and 
the companion G. panicea i s of high constancy throughout. Shoots of the 
other d i f f e r e n t i a l species - Eriophorum augustifolium, Equisetum palustre, 
Juncus a r t i c u l a t u s and Nardus s t r i a t a - contribute to the u s u a l l y dense, 
F i g . V I I 100-a 
C l a s s : 
Order : 
A l l i a n c e : 
PARVOCARICETEA 
CARICETALIA NIGRAB 
CARIGIOW CURTO-WIGRAE 
o C Nodal group with Garex n i g r a and Carex p u l i c a r i s 
a) F i e l d key to communities on Widdybank F e l l 
Nodal 
group 
6 
Uodal 
groups 
Carex nig r a , C. d i o i c a , Eriophorum angustifolium, Carex p u l i c a r i s , Nardue s t r i c t a , 
Carex demissa, Equisetum p a l u s t r e , Juncus a r t i c u l a t u s . 
CtenidiTim molluscum,Fissidens 
adianthoides, Carex f l a c c a , 
Caanpylium stellatum, 
R i c c a r d i a pinguis, 
Drepanocladus revolvens. 
'Juncus effusus, Rhytidiadelphus 
squarrosus, Cerastivun holosteoides, 
Thuidium tamariscinum, Mnium 
punctatum, Luzula campestris,Juncus 
squarrosus, Anthoxanthiim odoratum, 
Cirsium p a l u s t r e . 
Cratoneuron 
f i l i c i n u m , 
Equisetum 
variegatum, 
Carex 
lepidocarpa. 
Ranunculus 
flammula, 
Carex 
echinata, 
Juncus k o c h i i . 
T r i f o l i i i m repens, 
Holcus lanatus, 
PseudoscleropodLun 
piirum, 
Mnixom undulatum, 
Sagina nodosa, 
Ajuga reptans. 
V i o l a p a l u s t r i s , 
Acrocladium 
5 s tramineum, 
Polytrichum • 
commune, 
Galium saxatile, 
Polygala 
s e r p y l l i f o l i a . 
Potamogeton 
polygonifolius 
Ho da 
Mapping 
U n i t s 15 16 18 17 
b) C l a s s i f i c a t i o n , of o<^ and/^Hodal groups and Noda 
Association Violo-Epilobietum p a l u s t r i s a s s . nov. 
Sub-ass. caricetosum p u l i c a r i s 
Syn.: oCuodal group with Carex n i g r a and Carex p u l i c a r i s 
Variant with bryophytes 
Syn.: /D Nodal group with Carex 
f l a c c a and bryophytes 
Carex lepidocarpa 
sub-var. 
Syn.: Wo;dum vrith 
Cratoneuron 
f i l i c i n u m and 
Squisetum 
variegatum 
Mapping 
U n i t s 15 
t y p i c a l 
sub-var. 
Syn.: Wodum 
with Raxmoi l i s 
flammula and 
Carex 
echinata 
16 
Juncus effusus var. 
Syn.:/; Nodal group with Juncus 
effusus and Cerastium hdbsteoides 
t y p i c a l 
sub-var. 
Syn.: Nodum 
with T r i -
folium repais 
18 
Polygala 
s e r p y l l i f o l i a 
sub-var. 
Syn.: Nodum with 
V i o l a p a l u s t r i s 
17 
Potamogetoiii 
var. 
Syn.: 
Nodum with 
Potamogeton 
polygoni-
f o l i u s 
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o f t e n t a l l (30 t o 50 cm) v e g e t a t i o n . Constant and near constant 
companions i n c l u d e Festuda o v i n a , A g r o s t i s s t o l o n i f e r a , P o t e n t i l l a e r e c t a , 
P r u n e l l a v u l g a r i s , Biyum pseudotriquetrum and Acrocladium cuspidatum. 
The mean species niambers o n l y range from 30 t o 36; t h a t o f the o t h e r 
nodum i s 15. 
Communities o f the nodal group develop i n areas o f t o l e r a b l y 
e u - t r o p h i c s t a t u s b u t r a r e l y w i t h a pH g r e a t e r than 6 . 3 . H a b i t a t s 
i n c l u d e the f l o o d p l a i n s o f the si k e s and also the boulder c l a y channels 
between hummocks o f b l a n k e t bog where there i s continuous i r r i g a t i o n 
a l t h o u g h n o t n e c e s s a r i l y i n the form o f a r i v u l e t . 
The oOnodal group c o n s i s t s o f two/6 nodal groups, each w i t h two noda, 
and o f the nodum w i t h Potamogeton. Table X V I I I shows t h a t the s e p a r a t i o n 
i n t o noda i s n o t completely c l e a r c u t ; f o r example, s e v e r a l Aufhahmen o f 
the / ^ n o d a l group w i t h Carex f l a c c a and bryophytes also have species o f 
the o t h e r / ^ n o d a l group. 
Hodal group w i t h Garex f l a c c a and bryophytes ..(Mapping u n i t s 15 and 16) 
, The d i f f e r e n t i a t i n g bryophyte species are Gtenidium molluscum, 
F i s s i d e n s a d i a n t h o i d e s , GampyliTJim s t e l l a t u m , Drepanocladus revolvens and 
R i c c a r d i a p i n g u i s ; species i n d i c a t i v e o f meso- t o e u - t r o p h i c c o n d i t i o n s . 
T h a l i c t r u m alpinum, M o l i n i a caerulea and E l e o c h a r i s q u i n q u e f l o r a occur 
o n l y i n t h i s , nodal group, b u t are each o f veay low constancy- -A- few 
Aufnahmen o f b o t h noda are t r a n s i t i o n a l t o mapping u n i t 13 o f the 
C a r i c i o n d a v a l l i a n a e . The s o i l s have a h i g h e r pH and a g r e a t e r humus 
c o n t e n t than do those o f the o t h e r n o d a l group. 
Hodum w i t h Cratoneuron f i l i c i n u m and Equisetum variegatum 
(Mapping i r n i t 15) 
Gratoneuron f i l i c i n u m , Equisetum variegatum and Garex l e p i d o c a r p a 
are the d i f f e r e n t i a l species; the f i r s t i s the sole t r a n s g r e s s o r i n t o 
mapping u n i t 16. Plantago maritimai i s p r e s e n t o n l y i n t h i s nodum o f 
those i n the a l l i a n c e , b u t i s o f low c'onstancy. The species o f t h e o ^ 
and./^ nodal groups are w e l l represented. 
The g e n e r a l appearance o f v e g e t a t i o n o f the nodum i s u s u a l l y o f a 
low mat o f Garex species (panicea, f l a c c a , demissa) and Ctenidium 
molluscum. S u p e r f i c i a l l y , these communities appear close to mapping 
u n i t 20 o f the Ranuncul£-injth£X£njtia£on b u t c l o s e r examination r e v e a l s the 
absence o f B e l l i s p e r e n n i s , T r i f o l i u m repens and Plantago l a n c e o l a t a , a l l 
o f which are d i f f e r e n t i a l s o f t h e o ^ nodal group o f t h a t a l l i a n c e . I n 
o t h e r p l a c e s , the t a l l e r Eriophorum a n g u s t i f o l i u m , Equisetum p a l u s t r e and 
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Carex n i g r a are more evident; occasionally,. Eleocharis, Blysmus 
compressus and t u f t s of Juncus effusas are also present, although Blysmus 
i s i n the Sand Sike region only. The species of t h i s t a l l e r form of 
the nodum are about 20 to 30 cm i n height except for the Juncus which may 
be 50 cm. The t o t a l cover of the vegetation i s about 100^; the con-
t r i b u t i o n s made by Phanerogams and bryophytes being 80 to 90^ and 25 to 
1005^ (more u s u a l l y 60 to 75^) r e s p e c t i v e l y . Ctenidiiun plays the 
g r e a t e s t part i n the lower l a y e r , but occasionally there i s a large 
amount of Drepanocladus revolvens. 
The communities of the nodum are most often found forming part of 
the complex on the (more or l e s s ) f l a t flood p l a i n s of the ^ k e s ; the 
s c a l e of the mosaic i s such that the patches of mapping u n i t 15 are r a r e l y 
more than 25 to 50 sq m i n s i z e . The adjacent communities are, most 
commonly, e i t h e r the f l o r i s t i c a l l y r e l a t e d mapping u n i t s 12 and 13 
(£ari£i£n_ciav£ljLiajiae) or, where the ground l e v e l i s s l i g h t l y higher, 
mapping u n i t 16 or 18 ( o f the same a l l i a n c e ) or mapping u n i t 21 of the 
Ranuncul£-Mjfch£xanjaj^^ Such complexes occur along Sand Sike and by 
the lower part of Slapestone and the c e n t r a l part of Nameless Sikes. 
The l a s t two areas are now inundated. The nodum may develop on the 
hujmnocks of a complex i n which mapping u n i t 16 i s present i n the hollows 
l y i n g about 10 cm below. 
Nodum with Ranunculus flammula and Carex echinata (Mapping Unit 16) 
The low growing and l e s s e a s i l y seen Juncus k o c h i i i s the t h i r d 
member of the d i f f e r e n t i a l species group of t h i s nodum. The vegetation 
i s r i c h i n sedges - Garex nig r a , C. d i o i c a , C. p u l i c a r i s , G. demissa and 
C. panicea being prominent throughout, together with Nardus s t r i c t a and 
Eriophorum angustifolium. Occasional plants of Kobresia and Carex 
hostiana r e v e a l l o c a l i s e d a f f i n i t i e s with the £ari£i£n_davall^ianae. 
Jtmcus effusus and some of the other species of the/^nodal group with 
Jiincus effusus and Gerastivim holosteoides are sometimes present. Total 
cover i s about 1005^ and,as with the previous nodum, that of the 
Phanerogams i s 80 to 90^ but here the bxyophyte cover i s much lower, 
r a r e l y being greater than 50^ and generally within the range of 30 to 40^• 
The f l o r i s t i c composition, p r i n c i p a l l y as shown by t h e i r companion 
sp e c i e s , of s i x Aufiiahmen of t h i s nodum l i n k s i t with two noda of the 
C a r i c i o n daval]^ianae: nos. I 4 0 , I84 and I86 are t r a n s i t i o n a l to mapping 
u n i t 12 and nos. 139, 141 146 to mapping iznit 13 . These relationships 
are discussed more f u l l y i n the section dealing with the noda of t h i s 
other a l l i a n c e . ^--^rnir-rr,.-^ 
\ \ 
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The nodum occurs as one of a number by the s'ikes where there i s 
slow-moving ground water, the t e r r a i n sloping i n any di r e c t i o n a t angles 
of only 1 or 2?. Stands, sometimes of one or two hundred sq^lare metres 
i n extent, have been mapped beside the lower part of Slapestone Sike, i n 
the mid-part of Nameless Sike and i n the Middle Flush region. A l l these 
are now inundated but there remain some areas of the nodum by Sand Sike, 
beside the River Tees below Falcon G l i n t s , and on rather steeply sloping 
ground (up to 25°) near Widdybank Fann and i n the Sand Sike v a l l e y where 
there i s soligenous enrichment of the boulder c l a y . I n su i t a b l y 
i r r i g a t e d areas s i m i l a r vegetation may also develop between blanket bog 
hximmocks. I n a small p a r t of the Middle Flush region, the nodum grew i n 
the hollows of a htimmock-hollow complex^ the nodum with Gratoneuron and 
Eq^uisetum being on the hvimmocks. Aufnahme 179 was made i n t h i s area, and 
although there i s some i n f i l t r a t i o n by species of the nodal group with 
Juncus and Cerastium, the f l o r i s t i c differences of hummoclE and hollows 
are evident. This was one of the few occasions i n which the separation 
into hummocks and hollows made i n the f i e l d could be sustained upon the 
subsequent exajnination of the data. 
Uodal group with Juncus effusus and Cerastium holesteoides 
(Mapping xinits 17 and 18) 
The other members of t h i s d i f f e r e n t i a l species group are: 
Rhytidiadelphus squarrosus, Thuidium tamariscinum, Mnium punctatum, 
Luaula campestris, Juncus squarrosus, Anthoxanthiim odoratum and Cirsium 
p a l u s t r e . A l l except Cerastium and Luzula are present i n the other 
^ n o d a l group, but t h e i r frequencies are low and they reach t h e i r optima 
i n the present one. As a whole, the species content of the nodal group 
r e f l e c t s the g r e a t e r a c i d i t y of the substrata. 
Uodum with Trifoli-um repens (Mapping u n i t 18) 
Although T r i f o l i u m repens i s recorded for some of the Aufnahmen of 
mapping u n i t 16, i t i s the most conspicuous member of t h i s d i f f e r e n t i a l 
species group. The others are Holcus lanatus, Pseudoscleropodium purum, 
Mnium undulatum, Sagina nodosa and Ajuga rep tans; almost a l l are 
s c a t t e r e d throughout the previous nodum (mapping u n i t 16) and i t s 
d i f f e r e n t i a l T Ranunculus flammula - j u s t a t t a i n s a frequency of I I I i n 
the present one. Theo(^nodal group d i f f e r e n t i a l , Juncus a r t i c u l a t u s , 
i s hardly present i n the vegetation but the others are well represented 
and Carex n i g r a , C. demissa, Nardus s t r i a t a and Equisetum ptustre each 
has an important r o l e i n the general physiognomy, as has the companion 
- 103 -
Festuca ovina. Junous effusus, J . squarrosus and Degchampsia caespitosa 
a l l . g i v e the vegetation a "tufted" appearance. The dense herb l a y e r i s 
t h i s 
about 30 cm t a l l , although the Juncus effusus shoots reach 50 anq7specieE 
contributes about 80^ to the 100^ (approximately) t o t a l cover. Bryophyte 
cover i s normally 50^; occasionally the clumped habit of the other species 
• enables t h i s l a y e r to become exposed. The a c t i v i t i e s of moles produces 
heaps of s o i l which are uncolonised and may account for 5^ of the area. 
Communities of the nodiim do not have the water-table above the 
surface but they apparently require some vrater movement. Stands of 
se v e r a l hundred square metres were mapped i n the main part of Middle Flush 
(immediately belovr the access road) where the angle of slope was 2** to 3° 
and near the lower p a r t of Slapestone Sike. I n the l a t t e r region, the 
f l a t ground supporting the nodum was s l i g h t l y r a i s e d above the surrounding 
vegetation whose d i s s i m i l a r species complement portrayed the influence 
of calcareous drainage water. A large area remains as part of the 
F o l d Sike drainage complex and much of the valley^^side above the north 
bank of Sand Sike i s covered with t h i s vegetation, growing on boulder cl a y 
below the f l a t ground vfhere peat has developed. Near the F e l l -wall, 
t h i s nodum i s exte n s i v e l y represented. Small areas of i t may be present 
i n the complex vegetation patterns associated with natural channels,in 
which the p e r c o l a t i n g water i s somewhat enriched, cut through the peat 
s u r f a c e . 
Kodum with V i o l a p a l u s t r i s (Mapping unit 17) 
The members of the d i f f e r e n t i a l species group are more l o c a l i s e d 
w i t h i n t h i s mapping u n i t than are the d i f f e r e n t i a l s of mapping u n i t s 16 
and 18. V i o l a p a l u s t r i s , Polytrichum commune, Galium s a x a t i l e and 
Polygala s e r p y l l i f o l i a a l l contribute to the appearance of the vegetation; 
Acrocladium stramineiim i s also a d i f f e r e n t i a l . There i s a d e f i n i t e 
reduction i n the constancies of thecsCnodal group d i f f e r e n t i a l species 
s i n c e Carex d i o i c a , Juncus a r t i c u l a t u s , Equisetum palustre and Eriophorum 
angustifolium are often absent. However, Carex nigra and Nardus s t r i c t a 
together with Juncus effusus. and J . squarrosus play a prominent part i n 
the physiognomy. Although i t figures i n only two Aufnahmen, Sphagnum 
recurvum i s frequent i n many areas mapped as the nodum and Aalacomniiim 
p a l u s t r e i s l o c a l l y common. Cover of the vegetation i s complete; that 
of both Phanerogams and Ciyptogams i s high, being 80-90^ and about 75^ 
r e s p e c t i v e l y . The vegetation again v a r i e s from 30-50 cm i n height. As 
i s explained i n more d e t a i l below, t h i s nodum i s considered to be that 
most "-typical" of the £ari£i£nj3ur_to-oiigrae_ on the F e l l . 
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Commxmities of the nodum are p r i n c i p a l l y found as a band of only a 
few metres i n width separating c a l c i c o l o u s vegetation of the £ari£i£n 
daval^l£ana£ or the more eutrophic noda of the Garicion £U£t£-ni£rae from 
those of the yj-ol±on £ajQi^a£ or the 0221C£C£o-S£hagne_tea. I n many cases 
t h i s intermediate zone i s associated with a channel and therefore with 
water movement. However, the l a r g e s t stand of mapping u n i t 17 (measuring 
s e v e r a l hundred square metres) was i n the Middle Flush region, a large 
par-t of which became i r r i g a t e d i n and a f t e r wet periods when the ground 
water bubbled up i n many places producing conditions s i m i l a r to those i n 
the channels. The nodum formed bands extending almost the whole of ~ 
the distance between the access road and the r i v e r , bordering the large 
stand of mapping u n i t 18 on i t s north-west and south-west edges. The 
other communities adjacent to mapping u n i t 17 were mapping xinits 27 and 
29 of the Vi£l£on Ganina.ejf the nodum with V i o l a p a l u s t r i s i s f l o r i s t i -
c a l l y r e l a t e d to both of these. 
Nodum with Potamogeton polygonifolius 
These communities are too small i n s i z e to be shown even on the 
1.2,500 map for they have developed i n the slow-moving water of some s i k e s 
which are u s u a l l y only about a metre wide. This r e s u l t s also i n a rather 
weak development of the nodum as no part of i t i s very f a r away from the 
d i f f e r e n t types of vegetation on the stream banks. An Aufnahme of s i m i l a r 
s pecies composition made on a Camptothecitua nitens hiimmock i s also included 
here. The f l o a t i n g leaves of Potamogeton are u s u a l l y the most con-
spicuous feature of the vegetation and may contribute much towards the 
75-100^ cover, but that of both Phanerogajns and Cryptogams v a r i e s widely, 
i . e . from 10-60^ and 5-100^ r e s p e c t i v e l y . Carex nigra, Eriophorum 
angustif 01 ium, Equisetum p a l u s t r e tod Juncus a r t i c u l a t u s , a l l .-.i^oCnodal 
group d i f f e r e n t i a l s , are frequent. The nodum was c h i e f l y encountered 
below the access road i n some of the'meanders of Slapestone Sike, but i t 
i s a l s o present i n s u i t a b l e places i n the streams on the top of the P e l l . 
SUMMARY MD STEOmm OP THE VIOLO-EPILOBIETUM PALUSTRIS 
ASSOCIATION VIOLO-EPILOBIETUM PALUSTRIS ass . nov. 
SUB-ASS. caricetosum p u l i c a r i s 
Potamogeton variant 
syn. : Nodum with Potamogeton 
variant with, bryopbytes 
typica l sub-variant 
syn. : Species-r ich Juncetum sq.uarroBi sub-alpintun ) McV. & E.I962 
Hypno-Caricetum alpiniun ) 
Uodum with Ranunculvis flammula and Carex echinata 
Juncus-Festuca rabra-Mnium pixnctatum nodum Eddy 196? 
Carex lepidocarpa sub-varient 
syn . : Nodum with Cratoneuron f i l ic inuin and Equisetum variegatum 
^ n o - C a r i c e t u m Rato l i f fe I966 
Lituaoais f giEfiisugaYagiant 
• . ' toiSai ifeubev4ritot 
syn. : ITodum with Trifoli i im repens 
Species-r ich Hardetum sub-alpinum McV.& R. I962 Jia-toli^S' : 1. .'C 
Species-r ich Jiincetum e f f u s i Eddy, Welch & Rawes I969 
Polygala s e i p y l l i f o l i a sub-variant 
syn. : IToduin with Vio la pa lus tr i s 
SUB-ASS. sphagnetosum 
Sphagnum palustre variant 
•typical sub-variant 
syn . : Sphagneto-Jiinoetum e f f u s i McV. & R. I962 
Sphagneto-Juncetum e f f u s i McV. & R. I962 (Birks I969) 
Carex-Sphagn\im recurvum nodum Birks I969 
Carex rostrata sub-variant 
syn. : Carex rostrata-Sphagnum warnstorfianum nodum McV. & R. 1962 
Carex rostrata-Sphagnum warnstorfianum nodum McV. d« R. I 9 6 2 
(Eddy, Welch & Rawes I969) 
Juncus acut i f lorus sub-variant 
syn. : Juncus acutiflorus-Acrocladium cuspidatum sociation Edgell I969 
Juncus acut i f lorus bog Rato l i f f e 1959 
Juncus acutifloras-Acrocladium cuspidatum nodum p.p. 
McV. & R. 1962 
Sphagnum papillos\jm variant 
typical sub-variant 
syn. : Sphagneto-Caricetum alpinum Eddy, Welch & Rawes 19^9 
Sphagnum russowii sub-variant 
syn. : Sphagneto-Caricetum sub-alpinum ) ^ ^ 1962 
Sphagneto-Caricetum alpinum ) • • 7 
Garex aguat i l i s sub-variant 
syn. : Carex a q u a t i l i s - r a r i f l o r a nodum McV. & R. I962 
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The syntaxonymy and c l a s s i f i c a t i o n of theoC nodal group 
Table XX and F i g . Vl lb 
A survey of the l i t erature concerning the types of vegetation found 
i n various parts of the B r i t i s h I s l e s has revealed at leastcne syntaxonomic 
equivalent for each of three of the four noda of the oCnodal group with 
Cares nigra and Carex pu l i car i s which have "been used as mapping units; 
nothing comparahle either to the nodmn with Viola palustr is or to that 
with Potaxaogeton has been discovered. The author considers that a l l 
these vegetation types are su f f i c i en t ly s imilar in f l o r i s t i c composition, 
physiognomy and the nature of their habitats to be grouped together to 
form one sub-association of a new association - the £ari£ejtosum £uli£ariB_ 
of the Vi£l£-Bpi^lobi_etum ^altistris^. The sub-ass. spha^etosum has been 
erected from data re lat ing to communities which, although not directly 
equivalent to any of the Teesdale vegetation, are nevertheless 
s u f f i c i e n t l y s imi lar to form part of the same association. This i s 
summarised and the synonymy of i t s components given on the facing page. 
Association-Violo-Epilobietum galustr is ass. nov. 
The communities of this associationare soligenous mires of any 
nutrient level which have developed khere the angle of slope i s usually 
l e s s than 15° and only rarely greater than 2 0 ° . The association has, so 
f a r , been described from Skye, the Scottish Highlands, the northern 
Pennines and North ¥ a l e s but i t i s probable that both sub-associations 
are also present in the southern uplands of Scotland (McVean and 
R a t c l i f f e I 962 ) . I t s a l t i tud ina l l imits extend from sea-level on Skye 
to 3,500 f t (1068m) in central Scotland, but are chief ly between 1,000 
and 3,000 f t (305 to 914m) roughly corresponding to the sub- and low-
alpine zones (McVean and R a t c l i f f e 1962). 
The penautations of physiognomic dominants in the herb and the 
ground layers of the components of the association has led ear l i er 
workers to erect a number of associatioms and noda to encompass the 
var ia t ion; the current treatment of the data has caused each to be 
demoted to the rank of a sub-varient of the association. These dominant 
species are such members of the Cyperaceae, Juncaceae and Gramineae as: 
Carex echinata, C. p u l i c a r i s , C. nigra, C. demissa, C. panicea, 
C. ros trata , C. aquat i l i s , C. r a r i f l o r a , Juncus effusus, J . acut i f lorus , 
J . ar t i cu la tus , Festuca ovina, Nardus s t r i c t a and Anthoxanthum odoratum; 
and of the Sphagnaceae as: Sphagniun recurvum, S. palustre, S. warns to r -
fianum, S. teres, S. papillosum and S. russowii. 
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The character species of the Violo-Bpi.l£bi.etum ^alustris , ares Viola 
palustris . , Carex echinata, Epilobium palustre and Juncus kochii; the 
f i r s t three are also £a£i£i£n_curJto-na^grae character species. The sub-
associations £ari£e_to£um 2 u l i £ a r i £ and sphagnetosum comprise the 
vegetation of eu- to meso-trophic and of meso- to oligo-trophic mires, 
respectively. 
Sub-association caricetosum gul icar i s 
The nature of, and variat ion betiieen, the communities of the 
£ari£e_to£um p u l i £ a r i £ ^is amply i l lu s t ra ted by the five noda of the 
oC^Nodal group with Care± nigra and C. pu l i car i s ; the d i f ferent ia l species 
are Carex p u l i c a r i s , Equisetum palustre and Carex demissa. Three 
variants have been found. 
I n additioiij to those described from Widdybank F e l l , these communities 
have been reported only from the Moor House, N.N.R.in the North Pennines 
(Eddy, Welch and Rawes 1969)5 and from the central and northern Scottish 
Highlands by McVean and R a t c l i f f e (1962). The range in altitude 
encountered so far i s from 1000 to 3200 f t (305 to 976m). 
The Po_tamd£ejton variant i s composed solely of the nodum of the same 
na^ ne from Widdybank ( c o l . EjTable XX); nothing comparable i s mentioned 
in the l i t erature of the B r i t i s h I s l e s . 
The va£ iant witti_bry£phy^e£ i s differentiated by Riocardia pinguis, 
Campylium stellatum, Fissidens adianthoides and Ctenidium mollusc\jm. The 
^y£^i£al^ £ u b - v a r i ^ t ^ i s composed of the Nodum with Ranunculus flammula and 
Carex echinata (mapping unit 16, co l . B ) , t\ro associations described by 
McVean and R a t c l i f f e (1962) - the Hy£n£-Cari£eturn al^imim (co l . M) and the 
spec ies -r ich £unc£tim_s£uarro£i_sub^ ( co l . C)-together with the 
Juncus-Festuca rubra-Mnium punctatum nodum (co l . G) in the Moor House 
N.N.R. (Welch I967) . The l a s t was indeed likened by i t s author to the 
Scott ish species-r ich Jjunc£l5m_s^uarro£i_sub^a]j)i^ Species of the 
Juncus effuBUs vari,ant transgress into a l l the members of the sub-variant. 
R a t c l i f f e (1966) described a :^no-Caric£tiam (co l . F) for Widdybank 
and likened i t to the Scottish gjr£n£-£ari£etum al^ijium but i t would now 
appear that the foimer i s more correctly a constituent of the sub^variant 
w i thJC ar£x_l£pido c a i2.a. 
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The Uodum with Cratoneuron filicinxim and Equisetum variegatum 
(mapping Tonit 15, co l . A) also belongs here. The di f ferent ia ls are 
Carex,lepidocaipa and Cratoneuron f i l i c inum. 
The Juncus_effusus_variant i s differentiated also by Thuidium 
tamariscinum, Holcus lanatus and Trifolium repens; Anthoxanthum odoratum 
and Galium gaxatile are also prominent. There are again two sub-variants. 
The members of the ty£.i£al £ub-variajat are the Uodum with Trifolium 
repens (mapping unit 18, co l . C ) , the species-rich Na£d£l5m_sub-a3^ 
McVeaaii^ .and R a t c l i f f e 1962 (Sol. N) and the species-rich ^y'^oetjm_effasi 
Eddy, Welch and Eawes I969 (Co l . H) . The l a s t two associations were 
not c l a s s i f i e d in. the £a£i£i£n_cur_to^ni.gra£ when they were established. 
The species-r ich Nard£tum, and the species-rich £Lmc£tum__s£u_arro£i 
( C o l . L) of the variMit wijfch_b^£ph;7'_te£ were assigned by McYean and 
R a t c l i f f e (1962) to the Ar£t£sJba£h2l£t£-£ejtrarj.on nival^is_ in which 
Dahl ((1956) had placed the oligo- to eu-trophic moss and lichen heaths 
of the Rondane d i s t r i c t of Norway. However, the habitats of the 
Scott i sh types are those of sloping groimd which received calcareous 
drainage and their close f l o r i s t i c a f f i n i t i e s with the g72n£-£ari£etujni 
aljoinum ( c l a s s i f i e d in the ^ari£i£n_curjto^i igrae) are noted by McVean and 
R a t c l i f f e . Since both the species-r ich Narde_tum ajid Junctum ^quarrosi 
also have many Parvocari^c£t£a and £ari£i£n_ciy?to-nigra£ character 
species ( c f Table XX) i t i s suggested that both should be placed i n 
th is a l l i ance . 
Nevertheless, the species-rich Nard£laim of McVean and Ratc l i f f e 
(1962) i s c i ted by Shimwell (1968) as a component of the Rammcula-
AnjMi£xanjffij^on because of the presence of several ATrh£natherejtal^ia and 
Mo]^ini£-Ar£h_enath.ere_tea, character species such as Raniinculus a c r i s , 
Holcus lanatus, Trifolium repens, Cerastium holosteoides and Taraxacum 
o f f i c ina l e agg. at moderate constancies. Some of these are present to 
the same extent in the other two components of the ty£i£al. £ub;-variant 
and indicate i t s affini-ty to the Ramincul£-_Anth^^ Also, i t 
may be noted that the species-r ich Junc£lajm_effusi^ was placed by Eddy, 
Welch and Rawes (1969) in the Mol_tni£tali.a of the Mo]^ini£-Aj?rh£natherejtea. 
In spite of th i s , when the total f l o r i s t i c composition of these members 
of the Jujncus_effusus_varla£t - ,57£.i£al sub^-vari^jt i s considered, i t 
seems correct to place them in the £ari£i£n_curto-n_igra£. 
The ToljQala_Beir^]^iSoli^ i s composed solely of the 
Nodum with Vio la pa lus tr i s (mapping unit I 7 , co l . D); Polytrichum commune 
and Acrocladium straminetim are both present with odns^tancy' V and, 
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therefore, since these species are two of the di f ferent ia ls of the 
£phagiet£sum, the sub-variant forms a l ink from the £a£i£e_tosTjm 
£ul_ i£ar i£ to this second sub-association. 
Sub-association sphagnetosum 
The sphagn£t£sum comprises communities of meso- to oligo-trophic 
mires and i s di f ferent iated by Sphagnimi recurvum in addition to 
Acroclodium stramineum and Polytrichum commune. I t i s foiind in a region 
extending from the I s l e of Skye and the Scottish Highlands to northern 
England and North Wales at alt itudes ranging from 500 f t (l52m) to 
3500 f t (1068m). Two variants are present. 
The Spha^um_jpa,lusjtre variant i s differentiated only by this 
species; i t has three sub-variants. The jS7£.i£a]^ £ub-variajat has been 
erected from the Spha;^£l£-J}mc£l5m_effus_i McVean and Ratc l i f f e I962 
( c o l . 0) and two vegetation lypes described by Birks (1969) - the . 
Spha£p.eto^Jmioeimi_^ ( c o i . U) and the Carex-Sphagnum recurvum 
nodum ( c o l . V ) . 
Although McVean and R a t c l i f f e equate their Spha^£t£-£unc£tum with 
the Jiincus effusus mires of North Wales, the Pennines and other parts 
of England, the present author does not consider that these other 
community-types are members of the Vi£l£-Epi.lobi.etum jDalust£i£. 
However, a study of the f l o r i s t i c s of the mires (described by Ratc l i f f e 
(1969) and Edgell (1969) from North Wales and by Eddy, Welch and 
Rawes (I969) from the northern Pennines)) shows that despite there 
being a very poor representation of Vi£l£-Epi_l£bi^etum character species 
i n them, a f f i n i t i e s to the Spha^um_j>alus_tr£ varianjt are evident. 
Nevertheless, they are more closely related to other Juncus effusus 
dominated communities of Widdybank F e l l which contain species 
character i s t i c of several classes and which i t has proved impossible 
to c l a s s i f y . This group of mires i s described in a la ter section. 
The two other sub-variants both have species which are strongly 
represented in the communities of the £ari£eto£um, and are found in 
more meso-trophic conditions than i s the ;t^±ca.l sub-va£iant . The 
Carex rostrata-Sphagnum warnstorfianum nodum McVean and Ratc l i f f e I962 
( c o l . P) and the vegetation "type of the same name described by Eddy, 
- Welch and Rawes (1969) ( c o l . J ) comprise the Carex rostrata.^spft)=v^ciant. 
lp.e d i f f e r e n t i a l species are Carex ro s tra ta , Sb'hagnum 
hams torfianum and S. teres. The Ju^cus_acuiino,iTis_su 
i s foiind in the Scottish Highlands (as the Juncus aoutif lorus-
Acrocladiuffl cuspidatum nodum McVean and Ratc l i f f e I962 p .p. c o l . Q) 
and i n North Wales (the Juncus acutiflorus-Acrocladium cuspidatum 
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sociation Edgell I969, co l . W, and the Juncus acutiflorus bog Ratc l i f f e 
1959> c o l , X ) . Inspection of the companion species lends support to 
the observation that the Juncus_a£ujtifl£ius_sub-vari^ i s a l l i e d to 
the £ari£ejtosuia: a number of species (Cirsium palustre, Ranunculus 
a c r i s , Festuca rubra and tlnium punctatum) found in the £ari£ejto£um occur 
i n only this sub-variant of the sph^agn£t£sum. 
The Spha^-^mjpaplllxisum variant i s differentiated joint ly by this 
species and by Carex curta; i t i s described from the Scottish Highlands 
and from the north Pennines. The ,5y£.i£al sub-variajit i s apparently 
present only in the l a t t e r l oca l i t y . Detailed f l o r i s t i c analyses of 
i t s synonym, Spha^n£t£-C^ari£eturn al^iniam (co l . K ) , are given by Eddy, 
Welch and Rawes (1969) for the Moor House N.N.R., and Ratc l i f f e (1966) 
mentions the occurrence of a Sphagn£t£-£ari£etum McVean and Ratc l i f f e 
1962 on Widdybank F e l l . Hovrever, he does not give suf f ic ient detai l of 
i t s f l o r i s t i c composition to allow i t to be included in this study of 
the Violo_^!^il£bietmii pa lustr i s and nothing; comparable has been found 
by the present author. 
R a t c l i f f e ' s reference, according to i t s page number, i s to the 
Sp^a£n£t£-^ari£etum £u.b-al£inum of McVean and Ratc l i f f e ; this has been 
included ( co l . R) with the S p h a ^ £ t £ - £ a r i £ e t u £ a l£ imm (co l . S) of these 
authors i n the Spha^im_russ_owii^ sub-va£ian_t of the Spha^\m_j)apJ^lLo£um 
vai^iajot. The dif ferent iat ion of the sub-alpine and alpine vegetation-
i s made chief ly upon position re lat ive to the 2000 f t (6lOm) contour, 
.but i s also based to some extent on their f l o r i s t i c compositions. 
However, i t does not seem that this separation can be maintained with 
the present arrangement of the data, since the species given by McVean 
and R a t c l i f f e to distinguish the alpine vegetation are also present with 
frequencies of I I I in the other. 
The £arex a(3uatil_i£ £ul3-va£iant ( syn. : Carex a q u a t i l i s - r a r i f l o r a 
nodum IcVean and R a t c l i f f e 1962, Col . T ) , differentiated by Carex 
aquat i l l s and C. r a r i f l o r a i s found at the upper a l t i tudinal l imi t of 
the association. I t s range of from 2400^ii!>-'i©tD:ft(305-9T6ffl) i s 
approached only by the Spha£n£t£-£ari£eturn al^iniun. (2000-3150 f t , 
6lO-960m) and by the Hypno-Caricetum alpinum (170O-32OO f t . 519-976m). 
A number of the vegetation types included in the Vi£l£-Ep£l£b£etLUQ 
were placed in the Cari£i£n^curjto_n£g£a£ when they were i n i t i a l l y erected. 
These are: the ti-ro described by Birks ( co l s . U and V ) , the Carex 
rostrata-Sphagnum warnstorfianum noda of both McVean and Ratc l i f f e and 
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Eddy, Welch atid Rawes (co l s . P and J ) , the Juncus acutif lorus-
Acrocladium cuspidatum nodum (co l . Q) of the former and the Spha^£-
£ari£eturn al^jjium ( c o l . K) of the l a t t e r . The c la s s i f i ca t ion of the 
species-r ich Juiic£tum and Nardetum (co ls . L and N) within the 
Ar£t£sjta£h2ll£t£-£ejtrari£n_niv-al_is has already been mentioned. Eddy, 
Welch and Rawes (1969) have placed the Juncus-Festuca rubra-Mnium 
pxmotatum nodign(col. G) and the species-rich Junc£iaam_effusi. ( c o l . H) 
i n the To_f i£ ld i£ t£ l ia and the Mol^ini£talia, respectively. However, 
each has a su f f i c i en t ly large complement of £ar i£ i£n_curto -n igra£ species 
to enable i t to be c l a s s i f i e d in this a l l iance whilst s t i l l being 
trans i t ional to another order. Ratc l i f f e ( l959) and Edgell (I969) 
make no attempt to incoiporate their vegetation lypes into the 
phytCosociological hierarchy. 
The remaining members of the sj)ha^£t£sum (co l s . 0 , R, S and T) 
are placed by IcVean and R a t c l i f f e (1962) in the Leuco;-S^cheuchz£rion 
Nordh. 1943. This forms part of the Bh£n£h£S£ori£n_albae W. Koch I926 
which has been removed by Westhoff and den Held ( I969) from the 
^cheuchgerio-Cari^c£t£a_fUs£a£ to form the S^cheuchz£ri^ejtea (see above), 
•^ n Table XX a comparison has been made of the re lat ive a f f i n i t i e s of the 
components of the Vi£l£-Epd^l£bi^etum £ .a lus t£ i£ to the Parv£cari^C£t£a and 
to the Scheuchz£ri^e_tea. From this i t i s apparent that the Sphagnum 
£a]jj.£tre_vari^ant, and especially i t s _;572.i£al £ub-va£iant ( co l . K ) , 
forms a transit ion from the £ari£i£n_cur_to-nigra£ to the S^cheuchz£ri^ejtea: 
Sphagnum papillosum i t s e l f i s a d i f f erent ia l of the la t t er from the 
Parv£Car_ic£t£a, and two of the S^cheuchz£r_ie_tea character species -
Sphagnum cuspidatum and Cladipodiella f lui tans - are present in the 
sub-variant. Despite the redusfcion i n CaT±ciop__cuTto^±_gTa,e_ character 
species i n the var iant , the weight of i t s a f f i n i t y l i e s with this 
a l l iance of the Parv£C£ri^c£t£a. 
The; Synsystematic placing of thecsCNodal groups 
The concentrat ion of P a r v £ c a r i c £ t £ a and C^ai;i£i£n_curto^nigra£ 
character species in the group of noda i s c learly seen from Table I 
although the roles of two of them - Carex nigra and C. echinata - in the 
B r i t i s h I s l e s are in need of c l a r i f i c a t i o n . From l e f t to right within 
thecC nodal group there i s an increase in a f f i n i t y to the £ a r i £ i £ n 
£urt£-iii£_ra,e, the nod\im with Viola palustr is (mapping unit 1t) ' being 
the most typical of the a l l i ance . Not only does this nod\im have the 
greatest number and donstancy of occurrence of character species, but 
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those given by Westhoff and den Held ( I969) as differentiating the 
£ar i£eta l_ ia ni^rae from the To_fi£ldi£tal_ia, i . e . Polytrichum commune, 
Acrocladium stramineum, Aulacomnium palustre and Sphagntom plumule sum, 
are almost completely confined to i t . The v i r t u a l absence of any 
To^i£ ld i£ ta , l ia character species from this nodum i s very noticeable. 
The nodum with the greatest concentration of Tof i£ ld i£ta l_ ia 
species - that with Cratoneuron f i l ic inum and Equisetum variegatum 
(mapping unit I 5 ) - i s the one showing the least a f f i n i t y to the 
£ari£i£n_curjto_^iigrae. Table XIX, which compares the d i f ferent ia l 
species of the two ^^Cnodal groups of this c la s s , indicates the 
proximity of this nodum to mapping units 13 and (especial ly) 12 
although mapping uni t I 5 cannot be c l a s s i f i e d in the nodal group 
with Carex dioica and Clepidocarpa because i t lacks some of the 
d i f f e r e n t i a l species required. The nodum with Raniinculus flammula 
and Carex echinata (mapping unit 16) and that with Tr i fo l i im repens 
(mapping unit 18) show progressively a reduction in the To£i£ldi£tal_ia 
influence. 
There i s a noticeable concentration of Mo3^ini£-Ajrh£natherejtea 
and Axrhenathere_tal^ia character species in mapping unit 18, and 
Shimwell's (1968) c l a s s i f i c a t i o n in the ^squmc^o^M^ojsa^ of 
s imi lar vegetation from the Scottish Highlands has already been 
referred to. However, the total species complement and physiognomy 
of this nodum on Widdybank are s imilar to those of the other 
£a£i£ i£n_curjto-nigra£ noda and dis t inct ly different from those of the 
Rammcul£-Anjth£xant^^ in the same area and therefore mapping unit 18 
i s retained in the former a l l iance . 
The nodum with Potamogeton polygonifolius chief ly occurs in 
slow-moving streams, and i t s overall f l o r i s t i c composition relates i t 
to the other noda o f the £ari£i£n_cur_to^iig£a£. There i s an 
influence, hoirever, of To^i£l_di£taMa/£ari£i£n_davall^ia^ character 
species ( c f . Table I ) : the nodum i s the only location for 
Camp to thee i\im nitens and one o f the few for Mnium pseudopunctatum, 
both also members of the "Teesdale assemblage". Although the nodum 
has the only occurrence of the Parvocaricetea character Drepanocladus 
exannulatus, and one of the two for Carex curta - a C^ari£i£n_cur_to-
ni£^rae character - these single occurrences do not serve to make 
the nodum very "typical" of i t s a l l iance . 
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The s o i l s of theoCNodal group with Carex nigra and Carex pul icar is 
Pro f i l e descriptions and s o i l analyses are available for the four 
noda used as mapping units and are given in F i g . V I I I and Table XXI 
respectively. 
The properties of the so i l s which can be most useful ly discussed 
are those of humus content (as measur-ed by the loss on ignition - L . 0 , 1 ) , 
exchangeable calcium and pH. Vlhen the mean values of - these factors for 
each nodum are considered, the arrangement and grouping of the noda 
follows that obtained when only their f l o r i s t i c composition i s used 
( c f . Table X V I I I ) ; there i s a sequence following the order: mapping 
units 1 5 J 1 6 , 1 8 , 1 7 and in two characterist ics a greater disjunction 
occurs from mapping unit 1 8 to 1 7 than between any others. 
The pr inc ipal 1^es of substrate associated with theoCnodal group 
are peats and peaty-gleys; they support communities of one of three or 
four noda respectively, A high organic matter content, either through-
out the whole pro f i l e or confined to the upper horizon in those which 
are s t r a t i f i e d , i s a notable feature of a l l four noda. The mean values 
of loss on ignition for the upper parts of the prof i les are, excluding 
any that appear abnormally low: 
mapping unit 1 5 6 2 . 2 ^ 
" 1 6 4 9 . 4 ? ^ 
1 8 4 6 . 9 5 ^ 
1 7 3 4 . 9 ^ 
S o i l analyses of other noda show that these large amounts of peaty 
material are exceeded only by those of mapping units 2 4 and 2 ^ (sp E r i c o -
Spha^ion) L , 0 , I , 9 3 ^ j mapping unit 2 3 (Erici^on) L . O , I . 8 5 . 7 ^ ; mapping 
un i t 2 6 (ED£ejbrion n i ^ r i ) L . 0 , 1 . 6 8 , 6 ^ i mapping unit 1 3 ( £ar i£ i£n 
daval^li_ajia£) L . O . I . 6 7 , 4 ^ ; and mapping unit 2 9 (Vi£lj.on £axi.ijia£) 
L , O . I . 6 7 . 3 / = . 
Arrangement of the mean values of pH for the upper layers of the 
s o i l in decreasing order of magnitude gives the sequence 
mapping unit I 5 pH 6 , 1 
" 1 6 pH 5 , 8 
1 8 pH 5 . 5 
1 7 pH 4 . 9 
This -order i s repeated when the amounts of available calcium are con-
sidered; again, that for mapping unit 1 7 i s much lower than the others. 
The rather dis t inct ive nature of this nodum in these respects paral le l s 
i t s f l o r i s t i c separation from mapping units 15> 16 and 1 8 since i t has a 
poor representation of several of the<i«fi nodal group d i f ferent ia l s . I t s 
pH and calcium status approach^? those of the f l o r i s t i o a l l y related 
f- Further data are needed for this nodum. 
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mapping xinits 27 and 29 (Vi£li .on £ani^a£) for which mean pH values of 
3.2 and 4,0 and calcium content of 3.6 and 2,8 m eq/litre have been 
obtained, respectively. 
Some comments can be made concerning the variation between the so i l s 
of different examples of both mapping units 16 and 18, these differences 
being ref lected f l o r i s t i c a l l y in each case. The so i l s of Aufnahmen 
nos, 183 and 161 of mapping unit 18 have markedly greater content of 
exchangeable calcium than those of the other two Aufnahmen (nos, l 8 l 
and 185) . Inspection of Table X V I I I shows that the f i r s t pair are 
notable in having some of the d i f ferent ia l species of mapping unit 16 
(and/or they^nodal group with Carex f lacca and bryophytes) whose calcium 
content i s s imi lar . Two s o i l Vpes are associated with mapping unit 16 -^^  
peaty gleys and (flushed) peats, supporting Auftaahmen nos, 184) 186, 179 
and nos. 139» 146 respectively. Reference has already been made to the 
f l o r i s t i c a f f i n i t y of nos. I84 and 186 to mapping unit 12 and of nos.139 
and 146 to mapping unit 13. These relationships are borne out by those 
of s o i l type and s o i l humus content since the so i l s of mapping unit 12 
are peaty gleys and those of mapping unit 13 are (flushed) peats which 
have a greater humus content ( c f . Table XXVII) . 
The l inks of the so i l s of mapping units 16, 12 and 13 are part of 
a general a f f i n i t y between the substrates of the'^nodal group with 
Carex nigra and C. dioica and the^5^odal group with Carex nigra and 
Equisetum palustre (mapping units 11 to 13) of theC?Cnodal group with 
Carex dioica and C. lepidocarpa. Again, there are para l l e l f l o r i s t i c 
a f f i n i t i e s . In pH, content of organic matter and nitrogen the so i l s 
of the ^S^odal group with Carex nigra and Equisetum palustre approach 
those of mapping tmits 15 to 18 and d i f f e r sharply from the substrates 
of the other noda of their '^'Qaodal group in having a lower pH and higher 
humus and nitrogen content. The ^'Sliodal group i s f l o r i s t i c a l l y 
distinguished by the presence of Carex nigra, Equisetum palustre and 
Eriophorum angustifolium, a l l d i f ferent ia l s of the PCnodal group with 
Carex nigra and C. pu l i car i s and mapping unit 12 has Nardus s tr io ta 
and Carex demissa which are also d i f ferent ia l s of this oCnodal group 
(cf. Table X I X ) . Therefore, i t i s suggested that the differences in 
species content between the^^Cnodal groups of the Pary£C£ri_c£t£a are 
re lated to the amoxmts of humic material and pH status of the s o i l s . 
Exchangeable calcium plays l i t t l e or no part in this intei^all iance 
di f ferent iat ion for the values for a l l the noda (except mapping unit 17) 
are substant ia l ly s imi lar . 
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Soligenous mires dominated by Juncus effusus and/or Carex rostrata 
Reference has already been made to the d i f f i cu l ty of drawing 
d i s t r i c t bovmdaries between vegetation placed in the Parvocaric£tea, 
especial ly in the £ari£i£n_c}u?jtojHiigra£, and that assigned to the 
Mol_ini£tal_ia of the Mo]^i^i£-Ajrh£nathe£e_tea,. I t has been observed 
too that whereas the present author vfishes to include the species-rich 
Junc£tuai_effUE_i of the Moor House N.N.R, in the Vi£l£-Ep£l£b_ietum 
£ a l u s t r i £ , sub-ass. £ari£ejtosum £ul ica£is_ of the £ari£i£n_curjto-nigra£, 
Eddy, Welch and Rawes (1969) place i t in the Mol.ini£tali.a. The 
soligenous mires dominated by Juncus effusus and/or Carex rostrata on 
Widdybank P e l l are further examples of communities f a l l i n g into this 
zone of transi t ion, so much so that i t has proved impossible to 
c l a s s i f y them. 
The s i x Aufnahmen made i n this type cof vegetation are given in 
Table X X I I . The group has been s p l i t to give mapping unit 
Carex rostrata dominated extremely species-poor mires, and mapping y.-.-: 
uni t I I I Carex rostrata and/or Juncus effusus dominated vegetation with 
a greater var ie ly of a species. I t was considered that mapping tinit IT 
could not be further divided, but with additional material i t might 
be foimd that Aufnahmen nos. 204 and 206 form the basis of a separate 
sub-group. The mapping units are ( j o i n t l y ) differentiated by 
Garex rostrata , Polytrichum commune, Sphagnum recurvum, Eriophorum 
angustifolitun and Acrocladium stramineum. Cover i s complete; the 
biyophytes form a very dense l^yer of 75-90?^ through which the shoots 
of the Phanerogams protrude with 50-60^ cover, Juncus effusus reaches 
a height of 60-80 cm and the other Phanerogams attain 3O-4O cm, 
Carex n igra , Holcus lanatus and Galium saxati l is- are di f ferent ia ls 
of mapping unit 111 in which tussocks of Deschampsia caespitosa are 
often prominent. Dominance of the ground layer i s either shared 
between Sphagnum recurvum and Polytrichum commune or i s by 
Rhytidiadelphus squarrosus alone as i n Aufnahmen nos, 204 and 206. 
I t i s evident from Table XXII that this sub-type of the mapping unit 
i s also characterised-^by the absence of several of the jo int 
d i f f erent ia l s for mapping units I I and I H and by the presence of 
Festuca rubra, Rumex acetosa, Lophocolea bidentata and S t e l l a r i a 
graminea. I t i s l i k e l y that these changes in f l o r i s t i c composition 
within mapping unit 111 may be due to the i n f i l t r a t i o n of species from 
the adjacent and different communities. 
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A l l the Aufnahmen were made on a 7000 sq m mire espanse (now 
inundated by the reservoir) which was intermittently flooded by the Tees 
and extended from the mouthe. of Slapestone Sike to that of Middle Plush 
and lay between a tract of blanket bog (mapping unit 28 - £22.c£C£0-
Spha;^£t£a) and a s tr ip of damp grassland (mapping unit 22 - Rammculo-
Ajithoaanthion) .r, Aufnahmen nos, 201 and 202 were made in vegetation 
which stood out d i s t inc t ly from the rest because of the dominance of 
Carex rostrata; the dis t inct ive composition of 204 and 206 i s probably 
a consequence of their proximity to the damp grassland. 
These were the only places in which mapping xinit I I was found but a 
narrow s tr ip (lOm wide) of mapping unit H I also extended beside the Tees 
from Middle Plush to about the present position of the dam. Along the 
r i v e r bank the blanket peat had broken away and receded from the r iver; 
periodic inundation by the Tees of the groxmd about Im below had 
deposited a layer of a l l u v i a l material on which the mire had developed. 
Some areas of this mapping unit s t i l l remain in places, usually 
associated with embryonic streams, of slow rather acidic water movement, 
e.g. at the head of Sand Sike. 
The* synsystomatic position of the mapping units i s best considered 
next on account of i t s d is t inct ive nature; this i s preferable to the 
customaiy arrangement of following a discussion of their syntaxonomic 
relat ionships . 
The Juncus effusus/Carex rostrata mires present an extreme example 
of the phenomenon, touched upon in previous synstematic-sections,'iihat 
even although a vegetation type may be sa t i s fac tor i ly placed within one 
a l l iance i t may also contain species of another which are at 
s u f f i c i e n t l y high djonstancies to cause i t to constitute a group l inking 
the two. An example of this has been described for the oCnodal group 
of the £es_l£r£0-M£s£bromi£n where several £ari£i£n_davall_ianae species 
are present in mapping unit 7-
By contrast, within the Juncus effusus and Carex rostrata mires, 
character species of two classes and their sub-groups are present with 
equal constancy; the occurrences of £ari£i£n_cujrto-nigra£ and 
Molini£tal_ia species are shown in Table XXII in which some a f f i n i t y to 
the Vi£li .on £aninae i s also apparent. I t may be noted also that both 
S t e l l a r i a graminea and Juncus squarrosus are found in Nard£tal ia 
communities on the continent.- Nevertheless, the basic choice of their 
c l a s s i f i c a t i o n i s between the £ari£i£n_curjto-nigra£ and the Ho3^ini£tal_ia 
and although the mires cannot be assigned definitely to either, the 
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occurrence of increasing numbers of Mol^ini£ta,lia species at the right-
hand side of Table X X I I , especially in the l a s t tvro Aufnahraen, suggests 
the direction to which their systematic position may be tending. 
These communities were observed in the f i e l d to integrate with 
those of mapping unit 17 (the nodum with Viola palustr is ) of the 
_Cari£i£n_cur_to-ni^gra£ which are best differentiated from the mires of 
mapping units I l a n d l l l b y the presence of Viola pa lus tr i s , Epilobium 
palustre , Carex p u l i c a r i s and Equisetum palustre and by increased 
frequencies of Carex echinata and Ranunculus flammula. However, there 
are differences in the habitats occupied by the tiro iypes; the nodum 
with Vio la i s usually found either in a channel forming a narrow border 
around blanket bog or associated with a sike as in the Middle Flush 
region, whereas mapping units I I and H I were chiefly on periodically 
i rr iga ted a l l u v i a l material adjacent to, but at a lower level than, 
the blanket peat. 
The close relationship of the Juncus effusus mires to the nodum with 
Vio la palustr i s i s an important factor in the consideration of the 
syntaxonoray of the mires. The nodum has been incorporated into the 
XA2?-°r^i}-2PiPi}^ £.^i^£'^£^£ the PoI/£a]^a_s£i2yl . l i f£l ia_sub-va,r. 
of the feri£ejtO£tim p u l i £ a r i £ , £iincus_effusus_va,r. ( c f . Table XX). 
From Table XX the f l o r i s t i c proximity of the sub-variant to the Sphagnum 
£alustre_var_^ jSJT.^ £^ i £'^ !k"Z^ £* °^ "^^^ spha^£t£sum i s apparent. 
Included in the l a t t e r sub-variant (as co l . O) i s the Spha^£t£-Junc£tim 
£ f f u £ i of McVean and R a t c l i f f e (1962) to which reference i s made by 
R a t c l i f f e (1966) in his description of "flush bogs in areas of pronounced 
water seepage". He does not, however, give detailed f l o r i s t i c analyses 
of the vegetation and although he mentions the presence of Sphagnum 
palustre i t i s not c lear whether he i s describing vegetation equivalent 
to that of McVean and R a t c l i f f e , to the nodum with Viola palustris or 
to the Juncus effusus mires of mapping unit I I I . Communities of 
dominant Carex rostrata within an almost pure carpet of Sphagnum 
recurvum are mentioned also by Ratc l i f f e ; they seem to be equivalent 
to mapping unit I I . He relates them to the Spha^£t£-£ari£etum 
j^sub-a]^_inuiQ) of McVean and Ratc l i f f e which form part ( co l . R) of the 
spha£n£t£s\m-S2hagnum £a£il. l£sum_var. and not the Sphagnum_j)alus_tr£ var . 
as does the Spha^£t£-Junc£tum_effusi_. There are two further references 
to the l a t t e r in the l i t erature but,on the basis of their f l o r i s t i c 
composition, they do not both refer to the same type of vegetation. 
That described by Birks (1969) from Skye i s synonymous with the 
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communities from the Scottish Highlands and i s placed with them in 
Table XX ( co l . U) but the Spha^£t£-JujictuDa £ f f i i s i _ ' t 2 ? i ^ . 
_Ca£ex ro£trajtai_fac£es_ from the Moor House N.N.R. (Eddy, Welch and 
Rawes I969) are too poor i n character species of the Vi£l£-Ep£l£b£etum 
£ a l u s t r i £ to be incorporated into the association. The Juncus effusus-
Sphagniim recurvum sociation Edgell I969 and the Juncus effusus bog of 
R a t c l i f f e ( l959) f a l l into the same category. A l l this vegetation, 
i n c l u d i n g that on Widdybank, which i s atypical of the Vi£l£-Bp£l£bi_etum 
pa lus tr i s i s shown in Table X X I I I . The frequencies of three of the 
association characters (Viola pa lus tr i s , Epilobium palustre and Carex 
echinata) are given in the l i s t of Parv£car£C£t£a and £a£i£i£n__curto-
nig^rae character species; the fourth, Juncus knchi i , has not been 
recorded at a l l but the "Juncus bulbosus" which occurs with a frequency 
of I in both kinds of vegetation in the Moor House N.N.R. may refer to 
this species since the ti-ro are often indistinguishable. 
In spite of there being some f l o r i s t i c s imi lar i ty between the 
vegetation types of Table X X I I I , the group cannot be given association 
status since character species are lacking. However, the table i s 
somewhat heterogeneous and therefore i t i s not considered that any of 
i t s components i s an exact syntaxonomic equivalent of the Widdybank 
vegetation. 
The'.;^yhsystematic position of the mires i s complex for they are again 
intermediate betj-reen the Mol_ini£tal_ia and the £ari£i£n_curjto-"iS£a£. 
Because of their relationship to the Vi£l£-Ep£l£b£etum palostris^, 
c l a s s i f i c a t i o n of the ir position must await further investigation 6£ 
the f l o r i s t i c l imits of this association. Matters are s t i l l more 
aggravated by the probable connection of dominant Juncus effusus with 
disturbance by man and animals (Ratc l i f f e I964, c f . Westhoff and den Held 
1969) although Eddy, Welch and Kawes (19^9) are of the opposite opinion 
that these communities have been l i t t l e grazed and are hardly changed 
from the natural vegetation. ', 
- 118 -
The s o i l s of the Carex rostrata/juncus effusus 
mires on Widdybank F e l l 
Table XXIV 
There are two s tr ik ing features of the analyses presented in 
Table XXIV: l ) the much higher proportion of organic matter in the 
s o i l s of the f l o r i s t i c a l l y impoverished mapping unit IE compared with 
those of the more species-rich mapping lanitlH-sahd 2) the overall 
s i m i l a r i t i e s of the so i l s ^inderlying the two f l o r i s t i c forms (exemplified 
by Aufnahmen nos. 203 and 206 of mapping unit I I I . In addition, vri 
the pH values and amounts of humic material associated with each 
mapping unit strongly resemble those of the adjoining (and different) 
communities. 
The pH levels,which ran^e from 4«4 "to 4«6, are very close to that 
of the adjacent Ranuncul£-Anjth£x^^ vegetation (Aufhahme 210 of 
mapping unit 22) which i s 5*0 (Table X V I I ) ; both the mires and this 
damp grassland were periodical ly flooded by the Tees. The humic content 
of the s o i l s of mapping uni t I I I i s s imi lar ly akin to that of 
Aufnahmet 210 which has a loss on ignition of 11.62^, whereas that of 
mapping unit I I (88.15?^) i s almost equal to the 90^ of mapping unit 28 
to which the vegetation alongside Aufnahme 201 belonged. However, 
between the blanket bog and the mire there was a small drop in height 
of about ha l f a metre and both examples of mapping unit I I were in 
places which could have been receiving organic material from the bog. 
This suggestion i s supported by the difference in pH of the two types 
of vegetation. That of the blanket bog was only 3.7; i t would not 
have received the enrichment given to the mire by the overflowing of 
the Tees. 
A comparison with the data given in Table XXI for mapping unit 17 
shows that both i t s pH and content of organic matter are higher than 
those of mapping unit III ,a l though not greatly so, thus ref lect ing their 
f l o r i s t i c proximity. 
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- O r d e r : T O F I E L D I E T I L I A P r e i s i n g a p u d O b e r d . 1949; 
The a r e a o f d i s t r i b u t i o n o f t h e s e n u t r i e n t a n d b a s e - r i c h m i r e s 
i s i d e n t i c a l t o t h a t o f t h e c l a s s . 
S y n t a z o n o m y 
T h e a l l i a n c e s o f t h e o r d e r w e r e o r i g i n a l l y p l a c e d i n t h e £ a r i £ e j t a l i a 
f a s c a e K o c h I 9 2 6 ) , b u t i n 1937> T i i z e n added them t o t h e M o l ^ i n i j e t a l i a o f 
t h e M o ] ^ i ^ i £ - A r r h a n a t h e £ e j t a l e £ ( s y n . : M o l ^ i n i £ - A r £ h e n a t h e r e j t ^ ) . L a t e r 
w o r k e r s ( e . g . V l i e g e r 1937> D a h l 1 9 5 6 ) have r e t u r n e d them t o t h e 
£ a r i £ e _ t a ] L i a f o s c ^ e ( e i t h e r i n w h o l e o r i n p a r t , w i t h o r w i t h o u t t h e 
c o m m u n i t i e s o f t h e M o l _ i i i i £ n ) , b u t B r a u n - B l a n q u e t ( 1 9 4 ^ ) gave them t h e 
s t a t u s o f a j i i n d e p e n d e n t o r d e r w i t h t h e name £ a r i £ e _ t a l i a d^va l^ l i ^a i i ae . 
S u b s e q u e n t l y t h e t e r m became u s e d i n s t e a d on a c c o u n t o f t h e 
a b s e n c e o f G&tex d a v a l l i a n a f r o m t h i s 1ype o f c o t a i u n i t y i n S c a n d i n a v i a . 
I n r e c e n t y e a r s o t h e r schemes have b e e n d r a w n up w h i c h emphas i se t h e 
p r o x i m i t y o f t h e T o f i £ l d i £ t a l i _ a a n d t h e M o ] L i x i i £ t a l i a £ _ f o r e x a m p l e , S06 
( 1 9 5 7 ) a n d K o v a f i s . ( 1 9 6 2 ) p l a c e b o t h w i t h i n t h e M o l ^ i n i £ - £ u n c £ t £ a B r . - B l . i 9 4 7 
a n d M a i m e r ( 1 9 6 8 ) s u g g e s t s t h a t t h e M o l _ i n i £ n a n d t h e £ a l ^ t h i £ n m i g h t f o r m 
p a r t o f t h e T o £ i £ l d i £ t a l £ a ( o r T o £ i £ l d i £ t e a ) . - H o w e v e r , t h e m o s t g e n e r a l l y 
a c c e p t e d a r r a n g e m e n t i s t h a t o f t h e T o £ i £ l d i £ t a l £ a as a member o f t h e 
P a r v £ c a r £ C £ t £ a ( t h e S ^ c h e u c h z £ r i ^ o - C a r i _ o £ t £ a _ f \ i s £ a £ i n c i d e r p u b l i c a t i o n s ) . 
T h i s p r o c e d u r e i s f o l l o w e d b y O b e r d o r f e r 195^75 1 9 ^ 2 , Lohmeye r e t a l 1 9 6 2 , 
O b e r d o r f e r e t a l I 9 6 7 a n d b y W e s t h o f f a n d den H e l d who recommend i t s 
a c c e p t a n c e i n t h e absence o f r e l i a b l e d a t a f o r t h e w h o l e o f E u r o p e , t h e 
p r e s e n c e o f w h i c h m i g h t e n a b l e t h e s i t u a t i o n t o be d e f i n i t i v e l y e s t a b l i s h e d . 
C h a r a c t e r s p e c i e s 
The f o l l o w i n g a r e g i v e n b y S h i m w e l l ( 1 9 6 8 ) : y 
C a r e x f l a v a a g g . J u n c u s a l p i n o a r t i c u l a t u s 
C. d i o i c a J . t r i g l i i m i s 
B a r t s i a a l p i n a E q u i s e t u m ; v a r i e g a t u m 
C a m p y l i u m s t e l l a t u m E l e o c h a r i s ' q u i n q u e f l o r a 
S c o r p i d i u m s c o i 3 ) i o i d e s 
D r e p a n o c l a d u s r e v o l v e n s s . l . a n d Campyl ium c h r y s o p h y l l u m ( s y n . ; 
C b r y s o b y p n u m s t e l l a t u m ) c a n be a d d e d f r o m t h e l i s t s o f O b e r d o r f e r ( l 9 5 7 ) 
a n d W e s t h o f f a n d d e n H e l d ( 1 9 6 9 ) . U o r d h a g e n ( 1 9 3 6 ) , w o r k i n g i n n o r t h e r n 
E u r o p e , i n c l u d e d C a r e x c a p i t a t a a n d C. m i c r o g l o c h i n i n t h e c h a r a c t e r 
s p e c i e s o f t h e £ a r i £ i £ n _ b £ C £ l £ r _ i s - a j t r £ f a s £ a £ , t h e u p l a n d a l l i a n c e o f t h e 
o r d e r . H o w e v e r , O b e r d o r f e r u s e s them as T o £ i £ l d i £ t a l £ a c h a r a c t e r s f o r he 
does n o t ( S e s s i d e r t h a t t h i s a l l i a n c e i s p r e s e n t i n s o u t h e r n E u r o p e . 
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O t h e r s o f his g r o u p o f c h a r a c t e r s p e c i e s a r e h e l i e v e d hy S h i m w e l l 
t o he d i f f e r e n t i a l s i n B r i t a i n o f e i t h e r t h e o r d e r o r i t s l o w l a n d 
a l l i a n c e ( £ a r i £ i £ n _ d a v a l l _ i a j a a e - see h e l o w ) . Oo : O f t h e two r e m a i n i n g , 
S e s l e r i a u l i g i n o s a i s n o n - B r i t i s h a n d Bryum ''Siimim i s a v a r i e t y o f 
^ - • _ £ - ^ f ^ ' ^ i ^ i i y - § L ! ' ^ y i ' l a t t e r i s named h y W e s t h o f f a n d den H e l d as 
a T o f i e _ l d i £ t a l i a c h a r a c t e r h u t i t s e c o l o g i c a l t o l e r a n c e a p p e a r s t o he 
t o o w i d e f o r t h i s i n B r i t a i n . (On W i d d y h a n k P e l l i t o c c u r s a h u n d a n t l y 
i n c o m m u n i t i e s o f t h e £ a r i £ i £ n _ f u s £ a £ a n d t h e R a £ u n c u l £ - A n t h £ x a ^ ^ 
as w e l l as i n t h o s e o f t h e T o f i e l d i e t a l i a ) H o w e v e r , Bryum "Simxim i s 
" n o t uncommon i n hogs a n d poolsy* ( D i x o n 1954) 9ja.d. i s t h e r e f o r e a p r o h a h l e 
o r d e r c h a r a c t e r . 
The a l t i t u d i n a l r a n g e o f t h e o r d e r i n E u r o p e i s f r o m s e a - l e v e l t o 
t h e a l p i n e r e g i o n s a n d i n B r i t a i n , a s . i n t h e N e t h e r l a n d s , c o m m u n i t i e s o f 
t h e C ^ a r i £ i £ n _ d a v - a l M a j i a e a r e p r e s e n t i n t h e d u n e - s l a c k s . H o w e v e r , t h r e e 
o f S h i m w e l l ' s c h a r a c t e r s p e c i e s ( J u n c u s t r i g l u m i s , J . a l p i n o ^ a r t i c u l a t u s 
a n d B a r t s i a a l p i n a ) h a v e a p r e d o m i n a n t l y s u h - a l p i n e d i s t r i b u t i o n i n t h e 
B r i t i s h I s l e s ( P e r r i n g a n d W a l t e r s 1962), a l l t h r e e o c c u r r i n g i n c e n t r a l 
S c o t l a n d a n d n o r t h e r n E n g l a n d a t a l t i t u d e s o v e r 2,500 f t (762 m) a n d 
1,000 f t (305 m) r e s p e c t i v e l y . I n a d d i t i o n , J u n c u s t r i g l u m i s o c c u r s 
i n n o r t h Wales a n d n o r t h - w e s t S c o t l a n d a n d J . a l p i n o a r t i c u l a t u s i n t h e 
s o u t h o f S c o t l a n d as l o w as 600 f t (I98 m) ( C o m e r 1972). S i n c e 
N o r d h a g e n (1936) s u g g e s t s J u n c u s t r i g l u m i s as a £ a r i £ i £ n _ h i . c £ l £ r i _ s 
a , t r o f u s c a e c h a r a c t e r , i t i s t r e a t e d as s u c h i n t h e p r e s e n t a c c o u n t , h u t 
h o t h J u n c u s a l p i n o a r t i c u l a t u s a n d B a r t s i a a l p i n a a r e r e t a i n e d , w i t h 
r e s e r v a t i o n s , as T o _ f i e ^ l d i j e t a ^ M a c h a r a c t e r s . A l l t h e r e m a i n i n g 
Phane rogams a r e f o u n d t h r o u g h o u t t h e w h o l e o f t h e a l t i t u d i n a l r a n g e o f 
t h e o r d e r a l t h o u g h C a r e x f l a v a i s o f l i m i t e d v a l u e as a c h a r a c t e r s p e c i e s 
as i t i s f o u n d i n o n l y t w o l o c a l i t i e s - n e a r Morcamhe Bay a n d i n t h e 
C r a v e n d i s t r i c t o f t h e n o r t h P e n n i n e s - a n d C. d i o i c a i s n o t v e i y 
f r e q . u e n t i n c o a s t a l d i s t r i c t s , u n l i k e E q u i s e t u m v a r i e g a t u m a n d E l e o c h a r i s 
q . u i n c [ u e f l o r a . L i t t l e i n f o r m a t i o n on t h e d i s t r i b u t i o n o f t h e h i y o p h y t e 
c h a r a c t e r s i s a v a i l a b l e h u t h a b i t a t d e s c r i p t i o n s a r e g i v e n b y 
W a t s o n (1966). H i s r e m a r k c o n c e r n i n g t h e a s s o c i a t i o n i n m o i m t a i n bogs 
o f D r e p a n o c l a d u s r e v o l v e n s , S c o r p i d i u m s c o r p i o i d e s a n d Campyl ium 
s t e l l a t u m i s p a r t i c u l a r l y a p p o s i t e , b u t t h e n o t e t h a t C. o h r y s o p h y l l u m 
i s f o u n d i n somewhat d r i e r p l a c e s ( a l t h o u g h c a l c a r e o u s ) r a i s e s some 
d o u b t as t o i t s v a l u e as an o r d e r c h a r a c t e r . The Phanerogams o c c u r i n 
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damp t o w e t p l a c e s w h i c h o f t e n have b a s e - r i c h i r r i g a t i o n ( C l a p h a m , 
T u t i n a n d W a r b u r g 1962, J e r m y a n d T u t i n I968), i . e . t h e y a r e s u i t a b l e 
h a b i t a t s f o r t h e o r d e r . 
The g r o u p o f T o f i £ l d i £ t a l £ a c h a r a c t e r s p e c i e s i n t h e B r i t i s h I s l e s 
i s t h e r e f o r e amended t o r e a d : 
C a r e x f l a v a ( l o c a l ) J u n c u s a l p i n o a r t i c u l a t u s 
C. d i o i c a E l e o c h a r i s q u i n q u e f l o r a 
B a r t s i a a l p i n a E q u i s e t u m v a r i e g a t u m 
Campylixun s t e l l a t u m S c o r p i d i u m s c o r p i o i d e s 
C. c h i y s o p h y l l u m 
D r e p a n o c l a d u s r e v o l v e n s s . l . 
B r y u m bimum' 
S h i m w e l l l i s t s f o u r o r d e r d i f f e r e n t i a l s p e c i e s : 
S e l a g i n e l l a s e l a g i n o i d e s T h a l i c t r u m a l p i n v i m 
P i n g u i c u l a v u l g a r i s P a m a s s i a p a l u s t r i s 
H o w e v e r , S e l a g i n e l l a a n d T h a l i c t r u m a r e a l s o p r e s e n t i n C _ a r i £ e j t a l i a , 
n i £ r a e c o m m u n i t i e s i n t e r a l i a b o t h on W i d d y b a n k P e l l a n d i n t h e 
S c o t t i s h H i g h l a n d s (McVean a n d R a t c l i f f e 1962), a n d a r e t h e r e f o r e 
d i s q u a l i f i e d f r o m a c t i n g as T o f i £ l d i £ t a l £ a d i f f e r e n t i a l s . T h i s does 
n o t a p p l y t o P i n g u i c u l a a n d P a i n a s s i a w h i c h o c c u r t h r o i i g h o u t t h e w h o l e 
o f t h e B r i t i s h I s l e s , e s p e c i a l l y i n t h e n o r t h a n d w e s t , o v e r t h e w h o l e 
a l t i t u d i n a l r a n g e o f t h e o r d e r . 
i l l t h e c h a r a c t e r a n d d i f f e r e n t i a l s p e c i e s ( e x c e p t C a r e x f l a v a ) 
a r e members o f t h e f l o r a o f b a s e - r i c h m i r e s on W i d d y b a n k P e l l ; a l t h o u g h 
C a r e x d i o i o a c- •, i s a l s o p r e s e n t i n some o f t h e £ a r i £ e j t a ] ^ i a n i £ r a e n o d ^ 
i t i s a b u n d a n t o n l y i n t h o s e w h i c h . . a a ? « m o s t ; e u - t r o p h i c . 
F o u r a l l i a n c e s h a v e b e e n r e c o g n i s e d w i t h i n t h e T o f i £ l d i £ t a l £ a b u t 
o n l y t h e two a l r e a d y m e n t i o n e d - t h e £ a r i £ i £ n _ d a v a . l l ^ i a n a e K l i k a 1934 
a n d t h e £ a r i £ i £ n _ b £ C £ l £ r i _ s - a j t r £ f U s £ a £ N o n d h . 1936 - a r e g e n e r a l l y 
a c c e p t e d as d i s t i n c t e n t i t i e s . The S p h a ^ £ t £ - T o m e n t h y £ n d o n vras 
e r e c t e d b y D a h l ( I 9 5 6 ) t o i n c l u d e t h e e u ^ - t r o p h i c o r c a l c i c o l o u s 
c o m m u n i t i e s w h i c h o f t e n f o r m e d a zone b e t w e e n m i r e s w i t h Sphagnum s p p . 
a n d e r i c a c e o u s s h r u b s a n d v e g e t a t i o n o f t h e £ a £ i £ i £ n _ b £ C £ l £ r £ S n a - t o 5 ^ £ o a e 
i n t h e Rondane d i s t r i c t o f N o r w a y . The f o u r t h a l l i a n c e , t h e 
E l e o £ h a r i t £ o n ^a,\xcifloTa,e_ P a s s a r g e I 9 6 4 , s e p a r a t e d o u t p i o n e e r , o p e n , 
c h a l k - s w a m p c o m m u n i t i e s . D a h l f o l l o w e d t h e o l d e r s y s t e m o f c l a s s i -
f i c a t i o n a n d i n c l u d e d b o t h t h e S p h a g n £ t £ - T o m e n t h j r ^ n i _ o n a n d t h e £ a r i £ i £ n 
b i £ o l ^ o r i £ - a t r o f u s c a e i n t h e £ a r i £ e _ t a l ^ i a n i g r a e , b u t t h e a r r a n g e m e n t o f 
M a i m e r ( 1 9 6 8 ) p l a c e s b o t h i n t h e T o f i £ l d i £ t a l i a . T h i s p r o c e d u r e f o r 
t h e £ a r i £ i £ n _ b i c £ l £ r £ s - a t r £ f u s £ a £ f o l l o w s t h a t o f O b e r d o r f e r e t a l ( I 9 6 7 ) 
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, A l l . » . : C a r i c i o n b i c o l o r i s - a t r o f U s c a e N o r d h , 1936 '• =—= = = = = = = = = = = = = = = = 
I t i s n e c e s s a r y t o make o n l y a b r i e f m e n t i o n o f t h i s a l l i a n c e ; 
i t i s n o t r e p r e s e n t e d i n U p p e r T e e s d a l e b u t t h e _ C a r i £ i £ n _ d ^ v a l l i a j i a e 
c o m m u n i t i e s o n W i d d y b a n k P e l l show some f l o r i s t i c i n f l u e n c e s f r o m t h i s 
u p l a n d a l l i a n c e . 
T h e £ a r i £ i £ n ; ^ b i ^ c £ l £ r i ^ s - a j f c r £ f u s £ a £ r e p l a c e s t h e £ a r i £ i £ n _ d a v a H i a j i a e 
( d e s c r i b e d b e l o w ) i n t h e ' s u b - a r c t i c a n d s u b - a l p i n e t o a l p i n e r e g i o n s o f 
c e n t r a l a n d n o r t h e r n E u r o p e . The a l l i a n c e i s d e s c r i b e d b y N o r d h a g e n 
(1936) who m e n t i o n s t h a t some o f i t s c h a r a c t e r s p e c i e s o v e r l a p w i t h t h o s e 
o f t h e l o w l a n d a l l i a n c e . I t may be n o t e d , h o w e v e r , t h a t K o r d h a g e n d i d 
n o t r e c o g n i s e t h e T o f i £ l d i £ t a l _ i a a n d i n c l u d e d b o t h t h e s e a l l i a n c e s w i t h i n 
t h e C a r i £ e J b a M a . n i ^ r a e ; t h e r e f o r e , w i t h t h e s u b s e q u e n t e r e c t i o n o f t h e 
T ^ o _ f i £ l d i £ t e i l j ^ a , h i s " o v e r l a p p i n g c h a r a c t e r s p e c i e s " became i n c l u d e d i n 
t h o s e o f t h e o r d e r . T h e s e r a t h e r weak £ a r i £ i £ n j D i ^ c £ l £ r i s - a _ t r £ f u s £ a £ 
c h a r a c t e r s a r e E q u i s e t u m v a r i e g a t u m a n d C a r e x c a p i l l a r i s w h i c h , i n 
B r i t a i n , a r e c i t e d b y S h i m w e l l (1968) as a T o ^ i £ l d i £ t a l i ^ a c h a r a c t e r 
( s e e a l s o a b o v e ) a n d a C a r i c i o n d a v a l l i a n a e d i f f e r e n t i a l , r e s p e c t i v e l y . 
C h a r a c t e r s p e c i e s 
E i g h t o f t h e t h i r t e e n g i v e n b y N o r d h a g e n o c c u r i n B r i t a i n . They a r e i 
J u n c u s t r i g l u m i s C a r e x a t r o f u s c a 
J . c a s t a n e u s C. m i c r o g l o c h i n 
S a l i x a r b u s c u l a C . s a x a t i l i s 
M i n u a r t i a s t r i c t a C . c a p i t a t a 
A l l a r e g e n e r a l l y c o n f i n e d t o l a n d above 1,000 t o I55OO f t 
(305 t o 457 m) a n d o c c u r p r i n c i p a l l y w e l l above t h i s a l t i t u d e i n p l a c e s 
receiving b a s e - r i c h i r r i g a t i o n i n t h e c e n t r a l H i g h l a n d s a n d n o r t h - w e s t 
o f S c o t l a n d , a l t h o u g h J u n c u s t r i g l u m i s i s a l s o p r e s e n t i n U p p e r T e e s d a l e , 
t h e L a k e D i s t r i c t a n d n o r t h W a l e s , a n d t h e o n l y B r i t i s h s t a t i o n f o r 
M i n u a r t i a s t r i c t a i s o n W i d d y b a n k P e l l ( C l a p h a m , T u t i n a n d W a r b u r g 1962, 
P e r r i n g a n d W a l t e r s 1962). I t ' w i l l be remembered t h a t t h e two 
T o _ f i £ l d . i £ t a M a c h a r a c t e r s J u n c u s a l p i n o a r t i c u l a t u s a n d B a r t s i a a l p i n a 
( w h i c h may i n f a c t be £ a r i £ i £ n _ b i c £ l £ r i s - a j t r £ f u s £ a £ c h a r a c t e r s i n 
B r i t a i n ) have a s i m i l a r d i s t r i b u t i o n t o t h a t o f J u n c u s t r i g l u m i s when 
t h e o c c u r r e n c e i n n o r t h Wales o f t h e l a t t e r i s d i s c o u n t e d . T h r e e o f 
t h e s p e c i e s l i s t e d above - M i n u a r t i a s t r i c t a , C a r e x m i c r o g l o c h i n a n d 
C . c a p i t a t a - a r e e a c h f o u n d i n o n l y one l o c a l i t y i n B r i t a i n a n d a r e 
t h e r e f o r e o f l i t t l e v a l u e as a l l i a n c e c h a r a c t e r s . 
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The o n l y B r i t i s h v e g e t a t i o n so f a r d e s c r i b e d whose emplacement 
i n t h e £ a r i £ i £ n _ b £ C £ l £ r £ s ^ a j t r £ f u s £ a £ c a n be j u s t i f i e d u p o n t h e 
p r e s e n c e o f s u c h c h a r a c t e r s p e c i e s i s t h e £ a i ; i £ e t u m £ a x a j t i l ^ i s i P o o r e 
1955 ( P o o r e 1955 c ) w h i c h i s d e s c r i b e d b y McVean a n d S a t c l i f f e ( 1 9 6 2 ) 
as o c c u r r i n g c h i e f l y i n t h e c e n t r a l H i g h l a n d s a n d i n a f e w l o c a l i t i e s 
f u r t h e r n o r t h . The a l l i a n c e c h a r a c t e r s p e c i e s p r e s e n t a r e C a r e x 
s a x a t i l i s , J u n c u s t r i g l x t m i s a n d J . c a s t a n e u s . Some o f t h e £ a r i £ i £ n 
d ^ v a l l i a j i a £ c o m m u n i t i e s o n W i d d y b a n k P e l l , a n d t h e r e l a t e d C a r i c e t o -
S a x i f r a g £ t j m _ a i z £ i d d s McV. a n d R. I 9 6 2 , a r e f l o r i s t i c a l l y c l o s e t o t h i s 
u p l a n d a l l i a n c e ; t h e s e r e l a t i o n s h i p s a r e d i s c u s s e d i n t h e l a t e r s e c t i o n s 
d e a l i n g w i t h t h e s y n t a x o n p m y a n d t h e syns . t e ima t i c p l a c i n g c o f -the 
W i d d y b a n k v e g e t a t i o n . 
. .. ' C a r i c i o n _ d a v a l l i a n a e K l i k a 1934 
The a l t i t u d i n a l r a n g e o f t h e a l l i a n c e i s f r o m s e a - l e v e l t o t h e 
s u b - a l p i n e r e g i o n s b u t i t s o p t i m a l e x p r e s s i o n i s f o u n d i n t h e montane 
p a r t s o f E u r o p e a n d S c a n d i n a v i a . The v e g e t a t i o n , w h i c h may be e i t h e r 
p r i m a r y o r s e c o n d a r y i n o r i g i n , d e v e l o p s u n d e r t h e i n f l u e n c e o f b a s e - r i c h 
i r r i g a t i o n i n s u c h p l a c e s as s o l i g e n o u s m i r e s , d u n e - s l a c k s , a n d 
a d j a c e n t t o s p r i n g - h e a d c o m m u n i t i e s on v a l l e y s i d e s . C a r e x s p e c i e s a n d 
p l e u r o c a r p o u s mosses p l a y p r o m i n e n t r S l e s i n t h e p h y s i o g n o m y o f t h e 
s p e c i e s - r i c h t u r f . 
Synonymy a n d S y n t a x o n o m y 
K o r d h a g e n ( 1 9 3 6 ) e x p r e s s e d a p r e f e r e n c e f o r t h e synonym S^cho£n£on 
_ f e £ r u g i n e i b e c a u s e o f t h e p r e s e n c e o f Schoenas f e r r u g i n o u s i n p a t i t s 
o f - the^ e x i r o - s i b e Y i a o a J e g i o n , a n d t h e a p p a r e n t absence o f Ca rex 
d a v a l l i a n a e f r o m S c a n d i n a v i a . , b u t , a s i n t h e case o f t h e T ^ o ^ i £ l ^ i £ t a , M a 
v e r s u s t h e £ a r i £ e j t a l ^ i a d a v a l _ l £ a n a £ , t h e c e n t r a l E u r o p e a n t e i m 
£ a £ i £ i £ n _ d £ v - a l M a n a e ( w h i c h , i n any c a s e , has p r i o r i t y o v e r t h e o t h e r ) 
h a s come t o be u s e d i n s t e a d . 
A t h i r d name w h i c h i s p r e f e r r e d b y many a u t h o r s t o - d a y i s t h e 
E r i x ) £ h £ r £ o n l . a j t i_ fo3 . i_ i B r . - B l . e t E . T x 1 9 4 3 . H o w e v e r , i t i s n o t now 
u s e d r i t i T -tObeir o r i g i m l r g ^ f l s s i . j w h i c h was t o s e p a r a t e o u t t h o s e 
c o m m u n i t i e s o f t h e £ a r i £ i £ n - d ^ " ' " £ l l . i a n a e l a c k i n g s u b - a l p i n e a n d a l p i n e 
s p e c i e s a i d h a v d i j g tnOy a s m a l l p r o p o r t i o n o f t h o s e o f t h e c l a s s as a w h o l e . 
T h e r e s u l t i n g c o m p o s i t i o n o f t h e E r i ^ O £ h o r £ o n l . a _ t i ^ o l ^ i i was s u c h as t o 
c a u s e i t t o be r e f e r a b l e t o t h e M o l i n i e t a l i a . The m o d i f i e d C a r i c i o n 
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d a v a l _ l i ^ a n a £ was r e t a i n e d w i t h t h e £ a r i £ e _ t a l . i a f u _ s c £ e , t h e T o £ i £ l d i e t a l i a 
n o t h a v i n g b e e n e r e c t e d a t t h a t t i m e . 
A f e w a u t h o r s s t i l l u s e b o t h t h e s e t e r m s a l t h o u g h w i t h d i f f e r e n t 
i n t e r p r e t a t i o n s f r o m t h o s e o f B r a u n - B l a n q u e t a n d T i i x e n . The i n t e r ^ 
p r e t a t i o n o f So6 (1957) I 9 6 4 ) and. K o v a d s ( I 9 6 2 ) i s e x a c t l y t h e c o n v e r s e 
a n d P a s s a r g e ( 1 9 6 4 ) d i v i d e s t h e ^ i ' i O £ l i £ r i o n _ l a _ t i f o l _ i i . on a g e o g r a p h i c a l 
b a s i s t o g i v e t w o ( p r o v i s i o n a l ) s u b - a l l i a n c e s - t h e C a r i c i o n d a v a l l i a n a e 
i n c e n t r a l a n d s o u t h e r n E u r o p e a n d t h e E r i o p h o r i ^ o n £ r a c i _ l i s P r e i s g . 
a p u d O b e r d . 1957 i n P e n n o s c a n d i a t - w h i c h a r e a l s o c h a r a c t e r i s e d b y t h e 
a d d i t i o n o f s u b - m e d i t e r r a n e a n a n d b o r e a l - c o n t i n e n t a l s p e c i e s 
r e s p e c t ^ v e l ^ ^ _ ^ The g r e a t e s t u s a g e t o - d a y o f t h e name E r i ^ o £ h £ r i o n 
_ l a j b i _ f o l _ i i j / i s as a synonym f o r t h e £ a r i £ i £ n _ d a v a l l _ i a n a e . The p r e s e n t 
a c c o u n t f o l l o w s t h e p r a c t i c e o f W e s t h o f f a n d den H e l d ( 1 9 6 9 ) who g i v e 
p r e c e d e n c e t o t h e p r i o r name o f £ a r i £ i £ n _ d a , v a l l _ i a n a . e . The D u t c h 
a u t h o r s do n o t f e e l j u s t i f i e d i n s u b d i v i d i n g t h e a l l i a n c e even a l t h o u g h 
t h e y b e l i e v e i t t o be somewhat h e t e r o g e n e o u s b u t , i f t h e y were t o do s o , 
e c o l o g i c a l c r i t e r i a w o u l d be u s e d r a t h e r t h a n t h e f l o r i s t i c g e o g r a p h i c a l 
ones o f P a s s a r g e . T h i s w o u l d r e s u l t i n t h e f o r m a t i o n o f one s y n t a x o n 
f o r c o m m u n i t i e s i n c a l c i u m - p o o r c o n d i t i o n s w i t h a c o n s t a n t l y h i g h 
w a t e r - t a b l e a n d a n o t h e r f o r t h o s e i n c a l c i u m - r i c h c o n d i t i o n s w i t h a 
f l u c t u a t i n g w a t e r - t a b l e . 
I t may be r e m a r k e d t h a t t h e t r e a t m e n t o f t h e E r i . O £ h £ r i o n £ r a c _ i l i . s 
b y P a s s a r g e d i f f e r s f r o m t h a t o f W e s t h o f f a n d den H e l d who p l a c e t h e 
g r e a t e r p a r t o f i t s c o m m u n i t i e s i n t h e E h ^ £ h £ S £ o r i £ n o f t h e 
S _ c h e u c h z £ r _ i e _ t a l _ i a . T h i s i s t h e o r d e r t o w h i c h t h e E r _ i o £ h £ r i ^ o n 
( s y n . ; £ a i ^ i £ i £ n _ l £ s _ i o £ a r p £ e Vanden- .Berghen 1948) i s a s s i g n e d i n many 
c l a s s i f i c a t o i g f schemes i n c l u d i n g t h o s e o f O b e r d o r f e r (l957> 1962) 
a n d t h a t o f L o h m e y e r e t a l I962 a l t h o u g h t h e l a t t e r a u t h o r s have 
r e s e r v a t i o n s a b o u t t h i s a r r a n g e m e n t . 
C h a r a c t e r s p e c i e s 
T h e s e a r e m o s t o f t h e r e m a i n i n g members o f t h e g r o u p g i v e n b y 
W e s t E o f f a n d den H e l d (1969) c h a r a c t e r s o f b o t h T o f i £ l d i £ t a l _ i a a n d 
£ a x i £ i £ n _ d ^ v £ l ] ^ i a n a e ( t h e o n l y a l l i a n c e p r e s e n t i n t h e N e t h e r l a n d s ) . 
A f e w a r e a l s o c i t e d b y O b e r d o r f e r (1957) a n d b y S h i m w e l l (I968) f r o m 
whose w o r k a f u r t h e r two c a n b e a d d e d . The s p e c i e s a r e : 
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S a g i n a n o d o s a E r i o p h o r u m l a t i f o l i u m 
D a c t y l o r c h i s i n c a m a t a T o f i e l d i a pus i l i a 
C a r e x l e p i d o c a r p a E p i p a c t i s p a l u s t r i s 
C . h o s t i a n a L i p a r i s l o e s e l i i 
A c r o c l a d i u m g i g a n t e u m C a m p t o t h e c i u m n i t e n s 
D r e p a n o c l a d u s l y c o p o d i o i d e s B r y u m m a r r a t i i 
D , v e m i c o s u s Mnium r u g i c u m 
C a m p y l i u m e l o d e s M . s e l i g e r i 
C . po lygamum M . p s e u d o p u n c t a t u m 
C a t o s c o p i u m n i g r i t u m M . c i n c l i d i o i d e s 
R i c o a r d i a m u l t i f i d a C i n c l i d i u m s t y g i u m 
- R . s i n u a t a Sphagnvim c e n t o r t u m 
P e l l i a e n d i v i i f o l i a S. c o n t o r t u m v a r . p l a t y p h y l l i i m 
P . n e e s i a n a P i s s i d e n s o s m u n d i o i d e s 
O b e r d o r f e r a l s o i n c l u d e s T a r a x a c u m l i m n a n t h e s , T o f i e l d i a c a l y c u l a t a 
a n d G a r e x d a v a l l i a n a . The . . . f i r s t two o f t h e s e a r e a b s e n t f r o m B r i t a i n 
a n d t h e t h i r d i s no l o n g e r p r e s e n t ; i t u s e d t o g r o w on a b o g n e a r B a t h 
b u t was l o s t b y d r a i n a g e some t i m e a f t e r t h e l 8 3 0 s ( J e r m y a n d T u t i n I 9 6 8 ) . 
F i s s i d e n s a d i a n t h o i d e s a n d P t e r o g o n e u r u m oYatum a r e l i s t e d b y W e s t h o f f 
a n d d e n H e l d b u t t h e i r B r i t i s h h a b i t a t s a r e u n s u i t a b l e f o r t h e a l l i a n c e , 
t h a t o f t h e f o r m e r b e i n g t o o d i v e r s e a n d t h a t o f t h e l a t t e r b e i n g 
2. 
r e s t r i c t e d t o w a l l s a n d b a n k s ( D i x o n 1 9 5 4 ) . 
^. 
S t i r l i n g ' s ( 1 9 6 6 ) d e s c r i p t i o n o f t h e h a b i t a t o f C a t o s c o p i u m 
n i g r i t u m - " s u b - a l p i n e f l u s h e s a n d damp c a l c a r e o u s d u n e - s l a c k s " -
e x e m p l i f i e s t h e a l t i t u d i n a l r a n g e o f t h e a l l i a n c e a n d o v e r h a l f t h e 
c h a r a c t e r s p e c i e s a r e f o u n d t h r o i i g h o u t t h e w h o l e o f t h i s compass . 
O f t h e o t h e r s , T o f i e l d i a i s a l o n e amongs t t h e Phanerogams i n b e i n g 
c o n f i n e d t o t h e s u b - a l p i n e t o a l p i n e r e g i o n s ( a b o v e 1 ,000 f t ( 3 0 5 m) i n 
n o r t h E n g l a n d a n d u s u a l l y o v e r 2 , 5 0 0 f t ( 7 6 2 m) i n c e n t r a l a n d n o r t h - w e s t 
S c o t l a n d ) w h i l s t B p i p a o t i s a n d L i p a r i s a r e l o w l a n d a n d c o a s t a l p l a n t s , 
t h e f o r m e r c h i e f l y i n W a l e s , s o u t h a n d e a s t E n g l a n d a n d t h e l a t t e r i n 
o n l y s o u t h Wales a n d E a s t . A n g l i a ( P e r r i f i g a n d W a l t e r s I 9 6 2 ) . The 
l i v e r w o r t s a r e q u i t e w i d e s p r e a d b u t a number o f t h e mosses a r e r a r e a n d 
a r e a l s o r e s t r i c t e d a l t i t u d i n a l l y : D r e p a n o c l a d u s v e m i c o s u s , Campy l ium 
e l o d e f e , C a m p t o t h e c i u m n i t e n s , Mnium p s e u d o p u n c t a t u m , M . c i n c l i d i o i d e s 
a n d C i n c l i d i i M a s t y g i u m o c c u r i n bogs a n d marshes c h i e f l y i n t h e s u b - a l p i n e 
r e g i o n s a n d B r y u m m a r g a t t l i i s c o n f i n e d t o s a n d y s e a s h o r e s ( D i x o n 1 9 ^ > 
W a t s o n 1 9 6 6 ) . The c o m p l e t e c o m p l e m e n t o f c h a r a c t e r s p e c i e s , a l l 
p l a n t s o f damp, b a s e - r i c h c o n d i t i o n s , i s r e t a i n e d i n i t s e n t i r e l y p e n d i n g 
f u r t h e r p b y t o s o c i o l o g i c a l i n v e s t i g a t i o n s t h r o u g h o u t t h e B r i t i s h I s l e s . 
I t w i l l be a p p r e c i a t e d f r o m t h e above d i s c u s s i o n t h a t a number a r e o n l y 
o f r e s t r i c t e d v a l u e . 
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S h i m w e l l (1968) g i v e s t h r e e a l l i a n c e d i f f e r e n t i a l s p e c i e s : 
C a r e x c a p i l l a r i s , C. p u l i c a r i s a n d P r i m u l a f a r i n o s a , b u t t h e f u r t h e r 
i n v e s t i g a t i o n s made s i n c e t h e s e s u g g e s t i o n s h a v e shown t h a t C a r e x 
p u l i c a r i s i s q u i t e f r e q u e n t i n m e s o t r o p h i c c o m m u n i t i e s o f t h e £ a r i £ i £ n 
£ u r t £ - n i £ r a e b o t h i n n o r t h E n g l a n d a n d i n c e n t r a l a n d n o r t h - w e s t 
S c o t l a n d ( c f . t h e p r e c e d i n g d e s c r i p t i o n o f t h e M £ l £ - B p i ^ l £ b i ^ e t u m 
£ a l u s t r i £ £ a r i £ e t p s u m £ u l . i £ a r i £ ) a n d t h u s may n o t be a i s a l i d £ a r i £ i £ n 
J a v a l ^ l i a i i a £ d i f f e r e n t i a l . The o t h e r s p e c i e s seem t o be more o r l e s s 
c o n f i n e d t o t h e damp c a l c a r e o u s h a b i t a t s r e q u i r e d b y c o m m u n i t i e s o f t h e 
l a t t e r a l l i a n c e . C a r e x c a p i l l a r i s i s c h i e f l y i n u p l a n d p a r t s o f c e n t r a l 
S c o t l a n d , n o r t h E n g l a n d a n d n o r t h Wales a l t h o u g h r e a c h i n g s e a - l e v e l i n 
n o r t h S c o t l a n d a n d P r i m u l a f a r i n o s a , c o n f i n e d t o n o r t h E n g l a n d a n d s o u t h 
S c o t l a n d , i s u s u a l l y b u t n o t a l w a y s above 1,000 f t (305 c^m) ( P e r r i n g and 
W a l t e r s 1962). 
T h e p r o b a b l e g e o g r a p h i c a l e x t e n t o f t h e £ a £ i £ i £ n _ d ^ v a l l ^ i a n a e c a n be 
d e d u c e d f r o m a s t u d y o f t h e d i s t r i b u t i o n o f i t s c h a r a c t e r s p e c i e s ( a s 
a b o v e ) . L i t t l e p u b l i s h e d w o r k c o n c e r n i n g i t s l o w l a n d c o m m u n i t i e s i s 
a v a i l a b l e b u t I v i m e y - C o o k a n d P r o c t o r ' s 1I1965) s u r v e y o f t h e . B u r r e n 
i n c l u d e s a c c o u n t s o f some c o m m u n i t i e s o f t h e a l l i a n c e a t a l t i t u d e s as l o w 
as 100 f t (31 m) a n d r e p r e s e n t a t i v e s f r o m s e a - l e v e l a r e d e s c r i b e d b y 
R a n w e l l ( 1 9 6 O ) f r o m t h e d u n e - s l a c k s a t Newborough W a r r e n , A n g l e s e y . 
A l t h o u g h 4he makes n o a t t e m p t t o u t i l i s e t h e Z u r i c h - M o n t p e l l i e r s y s t e m , 
t h e f o l l o w i n g c h a r a c t e r a n d d i f f e r e n t i a l s p e c i e s o f c l a s s , o r d e r a n d 
a l l i a n c e f r o m R a n w e l l ' s l i s t s (made i n open t o c l o s e d , damp t o w e t 
s t a n d f l ) show t h e a f f i n i t y o f t h i s v e g e t a t i o n t o t h e £ a £ i £ i £ n _ d | i v £ l l ^ i a j i a e : 
P a r v £ c a r i ^ c £ t £ a c h a r a c t e r s p p : H y d r o c o t y l e v u l g a r i s , D r e p a n o c l a d u s s a i d t o e r i ; 
T o _ f i £ l d i £ t a . l i . a c h a r a c t e r s p p x l S q u i s e t u m v a r i e g a t i i m , Campy l ium s t e l l a t u m , 
D r e p a n o c l a d u s r e v o l v e n s ; 
d i f f e r e n t i a l s p p : P i n g u i c u l a v u l g a r i s , P a i - n a s s i a p a l u s t r i s ; 
£ a r i £ i £ n _ ( i a v a l l _ i a j a a e c h a r a c t e r s p p : S a g i n a n o d o s a , D r e p a n o c l a d u s 
l y c o p o d i o i d e s , C a m p y l i i m e l o d e s , P e l l i a 
e n d i v i i f o l i a . 
I n s t r i k i n g c o n t r a s t t o t h e £ a r i £ i £ n _ d a v a l l ^ i a i i a e c o m m u n i t i e s o f t h e 
l o w e r a l t i t u d e s , t h o s e o f t h e u p p e r have b e e n much more e x t e n s i v e l y 
s t u d i e d . The a p p r o p r i a t e v e g e t a t i o n - t y p e s f r o m t h e a r e a s w h i c h have b e e n 
i n v e s t i g a t e d so f a r - t h e h i g h l a n d s o f S c o t l a n d , t h e I s l e o f Skye a n d 
n o r t h E n g l a n d - a r e d e s c r i b e d i n t h e s e c t i o n d e a l i n g w i t h t h e s y n t a x o n o m i c 
r e l a t i o n s h i p s o f t h o s e o n W i d d y b a n k P e l l . 
T h e s e b a s e - r i c h s o l i g e n o u s m i r e c o m m u n i t i e s on t h e P e l l c o n t a i n an 
a p p r e c i a b l e n u m b e r o f a l l i a n c e c h a r a c t e r s p e c i e s ( c f . T a b l e s I a n d X X V ) : 
P I G . I X 
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C l a s s 
O r d e r 
A l l i a n c e 
PARVOCARICBTEA 
T O F I E L D I E T A L I A 
CARICION DA¥ALLIiNAE 
oC U o d a l group w i t h C a r e x d i o i c a a n d C a r e x l e p i d o c a r p a 
a ) F i e l d k e y t o c o m m u n i t i e s on W i d d y b a n k P e l l 
N o d a l 
o d a l 
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N o d a l 
g r o u p 
N o d a 
C a r e x d i o i c a , R i c c a r d i a p i n g u i s , D r e p a n o c l a d u s r e v o l v e n s , C a r e x l e p i d o c a r p a , 
C a m p y l i u m s t e l l a t u m , J u n c u s a r t i c u l a t u s . P r i m u l a f a r i n o s a , P i n g u i c u l a v u l g a r i s , 
P l a n t a g o m a r i t i m a . ' 
K o b r e s i a s i m p l i c i u s c u l a , C t e n i d i u m m o l l u s c u m , C a r e x p u l i c a r i s , 
C . h o s t i a n a , T o f i e l d i a p u s i l l a . 
E q u i s e t u m v a r i e ^ t u m 
R h a c o m i t r i u m 
l a n u g i n o s u m 
Thymus d r u c e i 
C a r e x 
c a p i l l a r i s 
S e s l e r i a 
c a e r u l e a 
Di*±i<S!h\im 
f l e x i c a u l e 
S c a p a n i a a s p e r a 
G a l i u m s t e m e r i , 
T o r t e l l a 
t o r t u o s a 
J i i n c u s 
a l p i n o a r t i c u -
l a t u s 
T r i g l o c h i n 
p a l u s t r i s 
J u n c u s 
t r i g l i i m i s 
E r i o p h o r u m a n g u s t i f o l i u m , 
E l e o c h a r i s q u i n q u e f l o r a , C a r e x 
n i g r a , E q u i s e t u m p a l u s t r e , 
J u n c u s k o c h i i 
M o l i n i a c a e r u l e a 
S u c c i s a 
p r a t e n s i s 
E r i o p h o r u m 
l a t i f o l i u m 
J u n c u s 
a c u t i f l o r u s 
J . a l p i n o -
a r t i c u l a t u s 
P a m a s s i a 
p a l u s t r i s 
N a r d u s 
s t r i a t a 
C a r e x 
d e m i s s a 
Gymnostomum 
r e c u r v i r o s t r u m 
M i n u a r t i a 
v e m a 
S a g i n a 
n o d o s a 
Thymus d r u c e i 
C a r e x 
c a p i l l a r i s 
M a p p i n g 
u n i t s 
8 9 11 12 
) C l a s s i f i c a t i o n o f o C , /^and V l o d a l groups and No da 
13 14 
A s s o c i a t i o n P i n g u i c u l o - C a r i c e t u m d i o i c a e a s s . n o v . p . p . 
s y n . : o C N o d a l g r o u p w i t h C a r e x d i o i c a a n d C. l e p i d o c a r p a . 
S u b - a s s . e q u i s e t o s u m 
v a r i e g a t i p . p . 
s y n . : "SOTodal g r o u p w i t h 
E q u i s e t u m v a r i e g a t u m 
S u b - a s s . e l e o c h a r e t o s u m p . p . 
s y n . : ^ N o d a l g r o u p w i t h C a r e x 
n i g r a a n d E q u i s e t u m p a l u s t r e 
S u b - a s s . 
e q u i s e t o s i m i 
v a r i e g a t i p . p . 
S e s l e r i a : 
v a r . 
s y n . : N o d u m 
w i t h 
S e s l e r i a 
. J u n c u s 
t r i g l i i m i s -
Gymnostomum 
v a r . - J u n c u s 
t r i g l v i m i s 
s u b - v a r . 
s y n . : Nodum 
w i t h J u n c u s 
t r i g l u m i s 
S a x i f r a g a -
S c o r p i d i u m 
v a r , p . p . 
S u c c i s a s u b -
v a r . p . p . 
J u n c u s a c u t i -
f l o r u s f a c i e s 
s y n . : Nodum 
w i t h M o l i n i a 
a n d E r i o p h o r u m 
l a t i f o l i i i m 
t y p i c a l 
N a r d u s 
s u b - v a r . 
s y n . : 
Nodum 
w i t h 
N a r d u s 
v a r i a n t 
t y p i c a l 
s u b - v a r . 
s y n . : N o d u 
t y p i c u m 
J u n c u s - t r i g l u m i s -
Gymnostomum v a r . 
Gymnostomum 
s u b - v a r . 
m s y n . : Nodum 
w i t h Gymnostomum 
1 yl 
u n i t s 
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a l l t h e Phanerogams e x c e p t E p i p a c t i s , . L i p a r i s a n d D a c t y l o r c h i s a r e 
p r e s e n t ( t h e l a t t e r i s , h o w e v e r , f o u n d i n W i d d y b a n k P a s t u r e s ^ ) 
t o g e t h e r w i t h C a t o s c o p i u m n i g r i t u m , P i s s i d e n s o s m i i n d i o i d e s , C a m p t o t h e c i u m 
n i t e n s , C i n c l i d i u m s t y g i m " > P e l l i a e n d i v i i f o l i a , Mnixim p s e u d o p u n c t a t u m 
a n d M . s e l i g e r i . . . a l t h o u g h t h e l a s t was n o t f o u n d i n a n y o f t h e A u f n a h m e n . 
N o d a l g r o u p w i t h C a r e x d i o i c a a n d C a r e x l e p i d o c a i r p a g a p p i n g u n i t s 8-I4} 
T a b l e XXV 
The k e y - c a r d u s e d i n t h e f i e l d i s g i v e n i n P i g . I X a ) . 
The d i f f e r e n t i a l s p e c i e s g r o u p s o f , / d a n d ^ n o d a l g r o u p s a n d n o d a 
a r e s u m m a r i s e d i n T a b l e X I X a ) a n d a c o m p a r i s o n i s made w i t h t h o s e o f 
t h e _ C a r i £ i £ n _ c u r t _ o - n i g r a e _ whioli .>.are shown as T a b l e X I X b ) . 
The n o d a l g r o u p encompasses v e g e t a t i o n o f w i d e l y d i f f e r i n g 
p B y r i o g n o m i e s f o r c o n t a i n e d h e r e a r e t h e damp g r a s s l a n d s o f m a p p i n g u n i t 8, 
v e r y s i m i l a r t o m a p p i n g u n i t 7 o f t h e S _ e £ l £ r i o 2 . % . s £ b r o m i £ n , t h e sedge 
m a r s h e s o f m a p p i n g u n i t s 12 a n d 13 a n d t h e v a r i o u s lypes o f f l u s h 
c o m m u n i t y o f m a p p i n g u n i t s 9j H a n d I4. 
The d i f f e r e n t i a l s p e c i e s g r o u p c o m p r i s e s P l a n t a g o m a r i t i m a , J u n c u s 
a r t i . o u l a t u s a n d s e v e r a l c l a s s , o r d e r a n d a l l i a n c e c h a r a c t e r s a n d 
d i f f e r e n t i a l s ( c f . T a b l e l ) : R i c c a r d i a p i n g u i s , D r e p a n o c l a d u s r e v o l v e n s , 
C a m p y l i u m s t e l l a t u m , P i n g u i c u l a v u l g a r i s , P r i m u l a f a r i n o s a , C a r e x 
lepidocaJTpa a n d C. dioica. Juncus articulatus and t h e last species 
a r e also members o f t h e d i f f e r e n t i a l species g r o u p o f t h e CtOnodal g r o u p 
with C a r e x n i g r a and G a r e x p u l i c a r i s (cf. T a b l e X I X ^ , b ) ) . C a r e x 
p a n i c e a i s t h e o n l y c o m p a n i o n w h i c h i s o f h i g h c o n s t a n c y t h r o u g h o u t t h e 
o C n o d a l g r o u p : v a r i o u s c o m b i n a t i o n s o f t h i s s p e c i e s , t h e d i f f e r e n t i a l s 
a n d t h e c o m p a n i o n s C a r e x f l a c c a a n d P e s t u c a o v i n a a r e p r o m i n e n t i n t h e 
i n d i v i d u a l n o d a . T h r e e , 8, 9 a n d I 4 , d e v e l o p u n d e r c o n d i t i o n s o f 
h i g h l y b a s e - r i c h i r r i g a t i o n , o f t e n on c a l c a r e o u s g l e y s ; t h e o t h e r s a r e 
o n f l u s h e d p e a t y m a t e r i a l o f somewhat lower pH ( c f . P i g . X ) . 
TheoO n o d a l g r o u p i s d i v i d e d i n t o n o d a l g r o u p a n d t h e riodum 
w i t h Qymnostomum ( m . u . I4) . Prom T a b l e s X I X a ) a n d XXV t h e m a r k e d 
d i s c o n t i n u i t y b e t w e e n them i s a p p a r e n t d e s p i t e t h e p r e s e n c e i n m a p p i n g 
i m i t 14 o f some o f t h e d i f f e r e n t i a l s o f m a p p i n g u n i t 8. 
V Bradshaw (1972): personal communication. 
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N o d a l g r o u p w i t h K o b r e s i a s i m p l i c i u s c u l a a n d 
C t e n i d i u m m o l l u s c u m ( M a p p i n g u n i t s 8-13) 
The d i f f e r e n t i a l s p e c i e s a r e K o b r e s i a , C t e n i d i u m , t h e a l l i a n c e 
c h a r a c t e r s C a r e x h o s t i a n a a n d T o f i e l d i a p u s i l l a a n d t h e a l l i a n c e 
d i f f e r e n t i a l C a r e x p u l i c a r i s . A number o f t h e s e a r e n o t w e l l 
r e p r e s e n t e d i n e i t h e r t h e nodum w i t h J u n c u s t r i g l u m i s ( m . u . 9) o r t h e 
nodum t y p i c u m ( m . u . 13). T h e r e a r e no c o n s t a n t c o m p a n i o n s . C a r e x 
f l a c c a , P o t e n t i l l a e r e o t a , L i n u m c a t h a t t i c u m a n d E u p h r a s i a o f f i c i n a l i s 
a r e p o s s i b l e c o n s t a n t s / n e a r c o n s t a n t s b u t c a n n o t be u s e d as s u c h 
b e c a u s e t h e y a r e a b s e n t f r o m m a p p i n g u n i t s 9 a n d 13. The d i f f i c u l t i e s 
i n c l a s s i f i c a t i o n r e s u l t f r o m t h e necessi-fey o f r e p r e s e n t i n g a m u l t i -
d i m e n s i o n a l s t r u c t i i r e ( v e g e t a t i o n ) i n o n l y t w o d i m e n s i o n s a n d t h e s e 
n o d a (9 a n d 13) a r e c o n s i d e r e d t o be v a l i d members o f b o t h t h e * ^ n o d a l 
g r o u p a n d t h e i r r e s p e c t i v e ^ f ^ n o d a l g r o u p s on a c c o u n t o f t h e g o o d 
r e p r e s e n t a t i o n i n them o f t h e d i f f e r e n t i a l s p e c i e s c o n c e r n e d . 
The t w o ' ^ n o d a l g r o u p s o f they^ n o d a l g r o u p a r e n o t s e p a r a t e d b y 
c l e a r - c u t s p e c i e s d i s t i n c t i o n s ; some o f t h e d i f f e r e n t i a l s o f m a p p i n g 
u n i t 8 o c c u r w i t h l o w o o n s % n c i e s ' i n m a p p i n g u n i t s 11 a n d 12 a n d 
v i c e v e r s a . T h i s i l l u s t r a t e s t h e c o n c e p t o f t h e Z u r i c h - M o n t p e l l i e r 
s y s t e m t h a t a scheme f o r t h e emplacemen t o f a s t a n d o f v e g e t a t i o n i n t o 
a d e f i n e d c a t e g o r y s h o u l d be b a s e d u p o n t h e g r e a t e s t p o s s i b l e number 
o f s p e c i e s . 
The f l o r i s t i c . d i f f e r e n c e s b e t w e e n t h e two " ^ n o d a l g r o u p s a r e 
c o r r e l a t e d w i t h d i f f e r e n c e s o f s o i l t y p e a n d p H . C o m m u n i t i e s o f t h e 
n o d a l g r o u p w i t h E q u i s e t u m v a r i e g a t u m d e v e l o p on s o i l s w h i c h a r e 
l e s s p e a t y a n d h a v e a h i g h e r pH t h a n t h o s e o f t h e ^ n o d a l g r o u p w i t h 
C a r e x n i g r a a n d E q u i s e t u m p a l u s t r e ( o f . T a b l e X X V I l ) . 
" ^ N o d a l g r o u p w i t h E q u i s e t u m v a r i e g a t u m ( M a p p i n g u n i t s 8 a n d 9) 
E q u i s e t u m v a r i e g a t u m i s t h e o n l y d i f f e r e n t i a l s p e c i e s . B o t h n o d a 
o c c u r i n p l a c e s r e c e i v i n g h i g h l y c a l c a r e o u s i r r i g a t i o n a n d t h e pH o f 
e a c h i s above 7, T h e r e a r e , h o w e v e r , d i s t i n c t f l o r i s t i c d i f f e r e n c e s 
b e t w e e n them s y m b o l i s e d b y t h e m o s t f r e q u e n t manner o f o c c u r r e n c e o f 
e a c h - as a c o m p l e x o f hummocks o f t h e g r a s s y m a p p i n g u n i t 8 s e t a m i d s t 
a c a l c a r e o u s f l u s h o f m a p p i n g u n i t 9. 
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Nodum w i t h S e s l e r i a ( M a p p i n g u n i t 8) 
s y n . : £ a r i £ e t u m l _ e £ i d o £ a r p a , e ^ h £ s _ t i a n a e 
S h i m . 1968 s u b - a s s . k o b r £ s i ^ e _ t o £ u m 
The d i f f e r e n t i a l s p e c i e s a r e K h a c o m i t r i u m l a n u g i n o s u m . Thymus 
d r u c e i , C a r e x c a p i l l a r i s , S e s l e r i a c a e r u l e a , D i t r i c h u m f l e x i c a u l e , 
S c a p a n i a a s p e r a , G a l i u m s t e m e r i a n d T o r t e l l a t o r t u o s a . They 
p o r t r a y t h e a f f i n i t y o f t h i s nodum t o t h e n o d a l g r o u p w i t h 
S e s l e r i a a n d K o e l e r i a , a n d e s p e c i a l l y t o i t s n o d a l g r o u p w i t h C a r e x 
p u l i c a r i s a n d P o l y g o n u m v i v i p a r u m s i n c e a l l a r e a l s o members o f t h e 
d i f f e r e n t i a l s p e c i e s g r o u p s o f one o f t h e s e n o d a l g r o u p s a n d S e s l e r i a , 
Gali^um s t e m e r i a n d C a r e x c a p i l l a r i s a r e S^es_l£r i^o^M£s£bjromi£n 
d i f f e r e n t i a l s . T h i s nodum i s t h e c h i e f l o c a t i o n w i t h i n t h e n o d a l 
g r o u p f o r T h a l i c t r u m a l p i n u m , b u t i t i s o f l o w f r e q u e n c y . 
Dominance i s u s u a l l y s h a r e d b e t w e e n K o b r e s i a , S e s l e r i a a n d t h e 
c o n s t a n t c o m p a n i o n s F e s t u c a o v i n a , C a r e x p a n i c e a a n d C. f l a c c a . I n 
t h e S a n d S i k e r e g i o n ( c h i e f l y ) a f a c i e s o c c u r s w i t h p r o m i n e n t N a r d u s 
a n d , o c c a s i o n a l l y , P a m a s s i a a n d B l y s m u s a l s o ; t h i s i s c l e a r l y r e l a t e d 
t o m a p p i n g m i t s 11 a n d 12 a l t h o i i g h l a c k i n g m o s t o f t h e d i f f e r e n t i a l s 
o f t h e s e n o d a a n d o f t h e ^ n o d a l g r o u p w i t h C a r e x n i g r a a n d E q u i s e t u m 
p a l u s t r e . The f a c i e s was n o t d i f f e r e n t i a t e d f r o m m a p p i n g u n i t 8 o n 
a c c o u n t o f i t s m e r e l y l o c a l i s e d o c c u r r e n c e . The mean s p e c i e s number 
o f 38 i s t h e h i g h e s t i n t h e n o d a l g r o u p . 
Phanerogam c o v e r i s u s u a l l y w i t h i n t h e r a n g e 80^ t o 9 ^ « T u f t s 
o f H h a c o m i t r i u m l a n u g i n o s - u m , t h e d o m i n a n t b r y o p h y t e - , a r e f r e q u e n t l y 
e x p o s e d b y t h e b r e a k s i n c o v e r o f t h e h e r b l a y e r a n d C t e n i d i u m 
m o l l u s c u m a l s o c o n t r i b u t e s much t o w a r d s t h e 6C^ t o 75^ C r y p t o g a m c o v e r . 
The t u r f i s commonly d i f f e r e n t i a t e d i n t o hummocks a n d h o l l o w s a n d t h e s e 
t w o s p e c i e s a r e e a c h p r o m i n e n t i n a d i f f e r e n t c o m p o n e n t . R h a c o m i t r i u m 
i s a b u n d a n t on t h e f o r m e r , t o g e t h e r w i t h " C l a d o n i a p o c i l l u m , 
C . s u b r a n g i f o r m i s , C. q , r b u s c u l a a n d C o m i c u l a r i a a c u l e a t a , w h i l s t 
C t e n i d i u m c o l o n i s e s t h e damper i n t e r v e n i n g h o l l o w s w h i c h have g r e a t e r 
p r o p o r t i o n s o f C a r e x p a n i c e a , C. f l a c c a . P r i m u l a f a r i n o s a a n d P l a n t a g o 
l a n c e o l a t a . The d i f f e r e n c e i n h e i g h t b e t w e e n t h e s e two e l e m e n t s i s 
u s u a l l y f r o m 3 t o 10 cm b u t c a n be as much as 70 cm. E x p o s e d s o i l 
may a c c o u n t f o r a b o u t 10^ ^ o f t h e g r o u n d o f t h e h o l l o w s a n d some t imes 
t h e hummocks a p p e a r t o be b r e a k i n g up i n t h e c e n t r e , a l s o e x p o s i n g 
t h e g r o u n d s u r f a c e . S a x i f r a g a a i z o i d e s i s o c c a s i o n a l l y p r e s e n t i n 
b o t h c o m p o n e n t s , e i t h e r a r o u n d t h e hummock b a s e s o r i n t h e d e p r e s s i o n s 
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i n t h e hummocks t h e m s e l v e s . - S e p a r a t e r e c o r d s were made o f t h e 
v e g e t a t i o n a l c o m p o s i t i o n o f t h e hummocks a n d h o l l o w s on a c c o u n t o f t h e 
p h y s i o g n o m i c d i f f e r e n c e s b e t w e e n them b u t , as i n many o f t h e o t h e r 
i n s t a n c e s i n w h i c h t h m d i s t i n c t i o n was made i n t h e f i e l d , i t c o u l d n o t 
be m a i n t a i n e d s u b s e q u e n t l y . The hummocks a n d h o l l o w s f e l l i n t o t h e 
same nodum s i n c e t h e d i f f e r e n e t g s . . a r e q u a n t i t a t i v e a n d n o t q u a l i t a t i v e . 
The v e g e t a t i o n a r o u n d t h e hummocks s o m e t i m e s g i v e t h e a p p e a r a n c e ' -
o f a K o b r e s i a d o m i n a t e d f l u s h w h i c h i s v e r y l i k e t h e c o m m u n i t i e s o f 
m o p i n g u n i t 9j T^ut d e t a i l e d e x a m i n a t i o n ha s shown t h a t t h e s e a r e a s a r e 
much r i c h e r i n s p e c i e s t h a n a r e t h e " K o b r e s i a l a w n s " o f t h a t nodum. 
H o w e v e r j o v e r a n a r e a o f s e v e r a l t h o u s a n d s q u a r e m e t r e s i n t h e F o l d S i k e 
r e g i o n , t h e nodum w i t h S e s l e r i a c o l o n i s e s huirmiocks s e t a m i d s t a c a r p e t 
o f t h e nodum w i t h J u n c u s t r i g l u m i s ( m a p p i n g u n i t 9 ) . I d e n t i c a l 
c o m p l e x e s a r e f o u n d i n t h e f l u s h e d g r o u n d i r r i g a t e d b y Red S i k e e a s t o f 
t h e B i r k d a l e T r a c k a n d i n t h e l a r g e f l u s h e d a r e a d r a i n i n g i n t o Sand S i k e . 
M a p p i n g u n i t 8 a l s o o c c u p i e s t h e hummocks o f a c o m p l e x w i t h m a p p i n g 
u n i t 19 o f t h e R a m u i c u l £ - l n j t h £ x a ^ ^ C o n s i d e r a b l y l e s s common t h a n 
t h e o t h e r , i t i s f o \ m d b e l o w t h e i. m a i h J s u g a r l i m e s t o n e e s c a r p m e n t 
a n d was f o r m e r l y n e a r S l a p e s t o n e S i k e . I t may be remembered t h a t t h e 
m a p p i n g u n i t o f t h e ^ e s l £ r £ 0 - M £ S £ b r o m i £ n w h i c h has p r o n o u n c e d £ a r i £ i £ n 
d a v a l ^ l _ i a £ a £ a f f i n i t i e s , n o . 7> l i a s been d e s c r i b e d i n a s i m i l a r 
t o p o g r a p h i c c o m p l e x w i t h m a p p i n g u n i t 20 w h i c h i s a l s o a member ' o f t h e 
R a n i m c u l £ - A n j y i £ 2 a i i ^ ^ b u t one w h i c h o c c u r s i n d r i e r s i t u a t i o n s t h a n 
m a p p i n g u n i t 19. 
T h e p u r e nodum w i t h S e s l e r i a ( m a p p i n g u n i t 8) i s a l s o f o u n d i n 
s m a l l e r s i z e d p a t c h e s a n d l e s s f r e q u e n t l y t h a n i t s c o m p l e x w i t h m a p p i n g 
u n i t 19. I t f o r m s a n a r r o w b a n d , l e s s t h a n 5 m e t r e s w i d e , b e s i d e t h e 
c a l c i u m - r i c h l i k e s ( e . g . S l a p e s t o n e a n d Sand S i k e s ) whe re i t f o r m s an 
i n t e i m e d i a t e zone b e t w e e n t h e l o w e r l y i n g f l u s h c o m m u n i t i e s o f m a p p i n g 
u n i t s 9 a n d l ^ G n one s i d e a n d t h o s e o f e i t h e r m a p p i n g u n i t s 4 t o 7, 18, 
20, 21 o r 25 o n t h e o t h e r . The amount o f s l o p e , i f p r e s e n t a t a l l , 
i s v e r y s l i g h t a n d may be i n a n y d i r e c t i o n a l t h o u g h above Sand S i k e 
s e v e r a l h x m d r e d s q u a r e m e t r e s o f t h e nodum o c c u r on b o t h n o r t h a n d s o u t h 
f a c i n g s l o p e s o f 10 a n d 20 d e g r e e s . 
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Nodum w i t h J u n c u s t r i g l u m i s ( M a p p i n g u n i t 9) 
s y n . : g r a v e l f l u s h e s P i g o t t 1956 p , p . 
The s p e c i e s w h i c h d i f f e r e n t i a t e t h i s nodum f r o m t h a t d e s c r i b e d 
a b o v e a r e J u n c u s a l p i n o a r t i c u l a t u s , J . t r i g l u m i s a n d T r i g l o c h i n p a l u s t r i s ; 
t h e f i r s t i s a l s o a d i f f e r e n t i a l o f m a p p i n g u n i t 11 f r o m t h e o t h e r s o f 
itsTPnodal g r o u p . The communities o f t h e nodum a r e u s u a l l y v e r y p o o r 
i n s p e c i e s a n d t h e mean o f I 7 i s the l o w e s t i n theoC n o d a l g r o u p . 
T h e t o t a l c o m p l e m e n t c o n s i s t s c h i e f l y o f t h o s e d i f f e r e n t i a l s ( i n c l u d i n g 
t h o s e o f « ^ , ^ a n d ^ n o d a l g r o u p s ) w h i c h a r e p r e s e n t ; compan ions a r e 
v i r t u a l l y a b s e n t . 5 
U n d e r t h e h e a d i n g " g r a v e l f l u s h " , P i g o t t (1956) d e s c r i b e s a t y p e 
o f v e g e t a t i o n w h i c h i s c o n s i d e r e d b y t h e p r e s e r i t a u t h o r t o be a 
c o m p o s i t e u n i t r e f e r a b l e t o two n o d a . When a p p l i e d s o l e l y t o t h e open 
v e g e t a t i o n b e t w e e n t h e Gymnostomum hummocks, i t i s an a p t d e s c r i p t i o n 
o f one o f t h e f o r m s o f m a p p i n g u n i t 9 a n d i s d i r e c t l y synonymous w i t h i t . 
T o t a l c o v e r i s o n l y 50?^  t o 75^ ( P h ^ e r o g a m 50^ t o 60^ a n d C i y p t o g a m 10^ 
t o 30^) a n d mud a n d p o r c e l a i n i t e c h i p s a r e e x p o s e d b e t w e e n t h e t u f t s o f 
K o b r e s i a a n d C a r e x h o s t i a n a . I n o t h e r p l a c e s , t h e nodum e x i s t s as an 
a l m o s t p u r e s w a r d o r <55carpet" o f K o b r e s i a i n t e r s p e r s e d w i t h C a r e x 
d i o i c a , J u n c u s a r t i c u l a t u s , P l a n t a g o m a r i t i m a a n d o t h e r s p e c i e s - o f t e n 
o f r e d u c e d v i t a l i t y . D r e p a n o c l a d u s r e v o l v e n s a n d / o r C r a t o n e u r o n 
commuta tum a r e p r o m i n e n t i n t h e g r o u n d l a y e r a l t h o u g h t h e i r s h o o t s 
a r e o f t e n c o a t e d w i t h m u d . I n t h e s e i n s t a n c e s , t o t a l c o v e r c a n r e a c h 
100^, t h e Phanerogams h a v i n g 75?^  a n d t h e C r y p t o g a m s a b o u t 50^ c o v e r i n 
m a r k e d c o n t r a s t t o t h e o t h e r f o r m o f t h e nodum. O n l y r a r e l y does i t 
e x i s t i n h u m m o c k - h o l l o w f o r m , a n example o f t h i s ( A u f n a h m e 84) b e i n g 
f o u n d i n t h e F o l d S i k e a r e a w h e r e t h e h e i g h t d i f f e r e n c e b e t w e e n t h e two 
c o m p o n e n t s r a n g e s f r o m 10 cm t o ^ s u r p r i s i n g l y , 50 cm. 
C o m m u n i t i e s o f t h e nodum d e v e l o p i n p l a c e s where t h e s m a l l amount o f 
s l o p e ( o n l y "2 - 3 ° ) i s , n e v e r t h e l e s s , s u f f i c i e n t t o p r o m o t e c o n s t a n t 
i r r i g a t i o n a n d , e x c e p t i n t i m e s o f d r o u g h t , t h e w a t e r - t a b l e i s above 
t h e g r o u n d s u r f a c e . I t o c c u r s i n i t s p u r e f o r m c o m p a r a t i v e l y r a r e l y , 
f o r e x a m p l e a s s o c i a t e d w i t h F o l d a n d Red S i k e s where i t f o r m s a b a n d 
o f o n l y a f e w m e t r e s i n w i d t h f o l l o w i n g a seepage l i n e . Much more 
commonly i t p r o v i d e s t h e l o w - l y i n g component i n w h i c h a r e s e t hummocks 
c o l o n i s e d b y a n o t h e r nodum w h i c h may be m a p p i n g u n i t 8 ( d e s c r i b e d a b o v e ) , 
m a p p i n g i x n i t s 11. ( r a r e l y ) , 12 o r I 4 o f t h e same a l l i a n c e a n d , m o s t 
o f t e n o f a l l , m a p p i n g u n i t 25 o f t h e V i o l i o n c a n i n a e . i j j ^ ^ g \Q.^X 
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m a p p i n g u n i t i s n o t a b l e f o r i t s f l o r i s t i c a f f i n i t y t o t h e £ a r i £ i £ n 
d a v a ] ^ M a n a £ . P o l l o w i n g u p o n i n c r e a s e d d i s t a n c e f r o m t h e zone o f 
h i g h e s t i r r i g a t i o n t h e p u r e nodum w i t h J u n c u s t r i g l u m i s f r e q u e n t l y 
p a s s e s i n t o one o f t h e c o m p l e x e s . These a r e c h i e f l y f o u n d i n t h e P o l d 
a n d Red S i k e d r a i n a g e a r e a s a n d i n t h e l a t t e r , m a p p i n g u n i t 4 
( S ^ e £ l £ r i , o - M £ s £ b r o m i £ n ) o c c a s i o n a l l y c o l o n i s e s t h e hummocks. I n t h e s e 
p l a c e s a n d i n t h e Sand S i k e r e g i o n m a p p i n g u n i t 9 ^^LJ c o m p l e x w i t h 
m a p p i n g u n i t I4 as a s m a l l - s c a l e m o s a i c w h i c h i s n o t a s s o c i a t e d w i t h 
a h u m m o c k - h o l l o w t o p o g r a p h y . 
N o d a l g r o u p w i t h C a r e x n i g r a a n d E q u i s e t u m p a l u s t r e 
( M a p p i n g u n i t s 11 -13) 
T h r e e o f t h e d i f f e r e n t i a l s p e c i e s - C a r e x n i g r a , E q u i s e t u m p a l u s t r e 
a n d E r i o p h o r u m a n g u s t i f o l i u m - a r e amongs t t h o s e a l s o d i f f e r e n t i a l 
f o r t h e n o d a l g r o u p w i t h C a r e x n i g r a a n d C a r e x p u l i c a r i s ( c f . T a b l e 
X I X fe)). The o t h e r s a r e E l e o c h a r i s q u i n q u e f l o r a a n d J u n c u s k o c h i i . 
B o t h sedge m a r s h e s ( m a p p i n g u n i t s 12 a n d I3) a n d t h e more f l o r i s t i c a l l y 
v a r i e d m a p p i n g u n i t 11 w h i c h c o r r e s p o n d s t o t h e " t u r f y m a r s h e s " 
d e s c r i b e d b y P i g o t t (1956), b e l o n g t o t h e n o d a l g r o u p . The i n c l u s i o n 
o f m a p p i n g i i n i t 13 p r e s e n t s some p r o b l e m s s i n c e t h e / d ' n o d a l g r o u p 
d i f f e r e n t i a l s a r e a l m o s t a b s e n t . Those o f t h e ^ ^ n o d a l g r o u p a r e , 
h o w e v e r , w e l l r e p r e s e n t e d . P u r t h e i m o r e , i t i s v e r y s i m i l a r i n 
p h y s i o g n o m y t o m a p p i n g x i n i t 12 a n d i s q u i t e x i n l i k e t h e Gymnostomum 
hTimmock v e g e t a t i o n o f m a p p i n g u n i t I4 w h i c h a l s o laoksy^f n o d a l g r o u p 
d i f f e r e n t i a l s . E a c h nodum i s r a t h e r r e s t r i c t e d i n e i t h e r t h e e x t e n t 
o f i t s d i s t r i b u t i o n o r t h e s i z e o f i t s r e p r e s e n t a t i v e s t a n d s ( o r b o t h ) . 
M a p p i n g u n i t s 12 a n d 13 p r i n c i p a l l y o c c u r as a n a r r o w b a n d f o r m i n g p a r t 
o f a f l u s h c o m p l e x w h i c h may some t imes be i n t h e c h a n n e l s b e t i f e e n 
i s o l a t e d b l a n k e t b o g hummocks . 
Nodum w i t h M o l i n i a c a e r u l e a a n d E r i o p h o r u m l a t i f o l i u m 
( M a p p i n g u n i t 11) 
s y n . : T u r f y marshes P i g o t t 1956 
The d i f f e r e n t i a l s p e c i e s g r o u p o f M o l i n i a c a e r u l e a , E r i o p h o r u m 
l a t i f o l i u m , S u c c i s a p r a t e n s i s , J u n c u s a c u t i f l o r u s , J . a l p i n o a r t i c u l a t u s 
a n d P a m a s s i a p a l u s t r i s t o g e t h e r w i t h s u c h ^ C a n d n o d a l g r o u p 
d i f f e r e n t i a l s as K o b r e s i a , C a r e x h o s t i a n a a n d P r i m u l a f a r i n o s a p l a y a 
l a r g e p a r t i n t h e a p p e a r a n c e o f t h e c o m m u n i t i e s o f t h e nodum. The 
c l a s s c h a r a c t e r P e d i c u l a r i s p a l u s t r i s a n d t h e o r d e r c h a r a c t e r B a r t s i a 
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alpina are occasionally present (this nodum is their sole location 
on the Fel l) and are also prominent as are the companions Trichophorum 
.:9.eg.pit03ixm, Saxifraga aizoides and Erica tetralix although a l l are of 
low eons.tancy"* 
The nodum is comparahle with mapping units 8 and 12 in having 
a good representation of species ofo^ Sandy^ ^ nodal groups and of the 
companions Carex panicea, C. flacca, Euphrasia off ic inal is , Linum 
catharticum and Festuca ovina. The turf is often tufted, some of the 
species which inf i l trate from mapping unit 8 - Sesleria caerulea, 
Carex capil laris and Hhacomitrium lanuginosum - contributing to this. 
Total cover, sometimes lOCf^, may he as low as 605^ , the unvegetated 
portion being rich in stones. Phanerogam cover is usually about 75^ 
but that of the Ciyptogams ranges from 30^ to QOfo although since the 
data are incomplete the variation may be greater; in some places 
there is prominent Cratoneuron commutatum and/or Drepanocladus 
revolvens. The mean species number of 38 i s , jointly with mapping 
\init 8, the highest of theoC-nodal group. 
Extensive tracts of the nodum are restricted to the south-eastern 
side of the F e l l . Several thousand square metres occupy the stony 
flushes lying to the west of Widdybank Farm and are present in those 
between the Farm and Fold Sike althoiigh in the latter the nodum often 
forms a small-scale mosaic with mapping unit 25. The angle of slope 
of these flush systems ranges from 5° "to 15° and they face east and 
south-east respectively. Smaller patches of the nodum extending to 
only a few hundred square metres form part of the vegetational complex 
in the flushed area to the south of Sand Sike where they l i e , both in 
the horizontal and the vertical planes, between the heavily flushed 
channels colonised by mapping units 9 an<i 14 and the more elevated 
parts which often have mapping units 12 and 25. Much smaller strips 
of the vegetation are associated with other seepage lines in the Sand 
Sike valley and within the flushes below the main north-west to south-
vrest facing sugar 3^^estone escarpment. In a very few places in this 
region mapping uniyoccupies the hummocks in a carpet of mapping unit 9 
on almost level terrain. 
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Uodum with Nardus striata and Carex demissa (Mapping unit 12) 
Bardas and Carez demissa are the only differentials and both 
aid in the visual discrimination of this mapping unit from niimbers 11 
and 13 although Molinia, Sucoisa and other species of mapping xmit 11 
are occasionally prominent in the turf. Kobresia, Nardus, Carex 
flacca, C. hostiana, C. pulicaris, C. panicea and Eriophonun 
angustifolium are the principal dominant species of this sedge marsh, 
their general height being about 20 to 30 cm. Cover is usually 
complete (Phanerogams 809^  and Cryptogams 30^) but occasionally up to 
50^ of the ground is unvegetated and the plants set amidst stones and 
mud. The mean species number 30 which i s about the average for the 
nodal group. 
There are distinct f lor i s t ic similarities between this nodum and 
that with Ramonculus flammula and Carex echinata (m.u. 16) of the 
^ari£i£n_curjto-nigra£ (of. Table XIX a) and IS)). Some of the 
differentials of the oCnodal group with Carex nigra and Carex pulicaris 
43F6>al'soldifferentials of thegC,/3andO nodal groups to which mapping 
unit 12 belongs (the nijmbers of such species are 2, 1 and 3 respectively), 
Carex demissa and Nardus striata complete this group of differentials for 
the oOnodal group and Juncus Kochii (a^nodal group differential of 
mapping unit 12) i s one of the differentials of mapping unit I6 i t se l f . 
A few Aufnahmen (nos. I40, l84j 186) made in the Middle Flush region and 
in the gjround between Red and Nameless Sikes west of the Birkdale 
Track have been placed in mapping unit 16 (of. Table X7III) but are 
transitional to mapping unit 12 for, although they have the correct 
species complement for the nodum with Ranunculus flammula and Carex 
echinata, manyoC , /6 and ^ nodal group and nodal differentials of 
mapping unit 12 are also present. They have not been included within 
i t , however, as Primula farinosa, Plantago maritima, Tofieldia pusilla 
and Eleocharis quinqueflora are absent. 
The nodum is widely spread over the Fel l and foims part of the 
gently sloping flush complexes associated with a nimber of the sikes 
(Slapestone, Red, Tinklei«s, Sand and, to a lesser extent. Fold) and is 
I 
amongst the mapping units found between the Tinkler's Sike bog 
and the sugar limestone escarpment above. Althoiigh developing in 
irrigated places, the mapping unit does not occur in those with the 
greatest water flow which are colonised by mapping units 9, I4 and, 
Sometimes, 11. Where mapping unit 12 is adjacent to those others, i t 
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is slightly raised above them (of. the soi l analyses below, which show 
the greater content of humic material in those of mapping unit 12). 
Mapping units which are adjacent to,but in drier places than, 
mapping unit 12 are 8 (occasionally), 25 and 18, the last combination 
occurring chiefly on the south facing bank of Sand Sike. Mapping 
unit 12 i s set in an irrigated area developed within mapping unit 18 
and passes below into mapping unit 20 (Ranuncul£-inj^^ . The 
slope of this bank is similar to the 15° to 30° encountered between 
Fold Sike and Widdybank Farm for communities of the nodum. 
The nodum with Nardus stricta and Carex demissa has been found in 
hummock-hollow complexes with two others. In the Slapestone, Red and 
Fold Sike flushes i t occupies hummocks surrounded by mapping unit 9. 
Occasionally there is immigration on to the higher component of 
Calluna vulgaris, indicating a possible initiation of transition to 
mapping unit 25. This is the second mapping unit to occur in complexes 
with mapping unit 12 and in these instances the hummocks are conspicuous 
in having Erica , Callima and Trichophorum with an absence of Primula, 
Pinguicula and other T^o_fi£ldleta.lia species. This combination is found 
principally in the Fold and Red Sike regions and, in common with the 
other Combinations, i t is usually contiguous to pure areas of the 
no da comprising it.-
Hodum typicijm (Mapping unit 13) 
This is characterised by an absence of the species differential 
for the other members of the^nodal group. The paucity <^f/Snodal 
group differentials indicates something of a divergence of this nodum 
from the others of the^^nodal group. 
Eleocharis quinqueflora is the most frequently dominant Phanerogam. 
Also prominent in this layer may be Carex nigra, C. dioica, G. panicea, 
C. flacca, Juncus articulatus, Eriophorum angustifolium and 
Equisetum palustre. The only constant/near constant companions are 
Carex flaoca, Bryum pseudotriquetrum and Cratoneuron commutatum in 
addition to Carex panicea. The mean species number of 21 is the lowest 
of the "STnodal group. The height of the vegetation, about 15 cm, is 
less than that of mapping unit 12, Total cover,which is at most 90?^ j 
i s similarly smaller than that of the other nodum. The Phanerogam 
cover - about 755^  - i s the same and the Ciyptogam, often 60% to 75%, 
i s greater. This layer is chiefly composed of Drepanocladus revblvens 
and Cratoneuron commutatum. 
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There is some affinity between this nodum and the nodum with 
Ranunculus flammula and Carex echinata (m.u. 16) although i t is less 
than that between mapping unit 12 and the other since Carex demissa 
and Uardus striata, two of theoCnodal group differentials for mapping 
unit 16, are absent from mapping unit 13. Nevertheless, Aufnahmen nos. 
139 J 141 and 146 of mapping unit I6 lack many of the companion species 
of that nodum (hence being of a considerably lower species number than 
i t s mean) and are of a suitable composition to be transitional to 
the nodum typicum* In addition, tvro of the three records obtained for 
the £ari£i£n_davall_iajiae character Cinclidium stygium were made in 
Aufnahmen 139 and I46. 
In common with the nodum with Nardus and Carex demissa, the nodum 
tyTPicum is widespread over the Fe l l and is again part of the complex of . 
flush vegetation types associated with several of the a'ikes or, 
occasionally, with the narrow channels on the exposed mineral substrate 
between isolated hummocks of blanket bog. In both situations, the 
angle of slope i s either imperceptible or very small. 
The patches of mapping xmit 13 are usually less extensive than 
those of mapping ixnit 12. One of the largest which, incidentally, 
has the only record to be made in any Aufhahmen for the order character 
Scorpidium scorpioides is of several hundred square metres. I t l ies 
adjacent to the Tinkler's Sike blanket bog (mapping unit 24 -
0221c£C£o-S2hagne_tea) and is bounded also by mapping units 12 and 18. 
The nodum typictun usually l ies adjacent to a heavily irrigated zone, 
bearing mapping units 9 or I4 , above which i t i s slightly raised on a 
more peaty substrate. I t often forms a buffer between the highly 
calcareous flushes and the somewhat more elevated mapping units of the 
Vi£li^on £a2iina£. In the Slapestone Sike flushes and in the large one 
in the Sand Sike valley, there is an interdigitation of Qymnostomum 
hujmnook vegetation (m.u. I4) and the Eleocharis-Cratoneuron-Drepanocladus 
dominated communities of the nodum typicxM. The only vertical complex 
in which the nodum has been encountered was in a very small part of 
Middle Flush where i t colonised hiommocks within the nodum with Juncus 
triglumis. (m.u. 9); this is now covered by the reservoir. 
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godum with Gymnostomum (lapping unit I4) 
Syn.: gravel flushes Pigott I956 p.p. 
This physiognomically very distinctive f inal member of theo^nodal 
group is differentiated by Gymnostomum recurvestiTum, Minuartia vema 
and Sagina nodosa. The 10 cm high (approx) hummocks of Gymnostomum 
are almostralways dominant although Aufnahme 458, which is dominated 
by Eleocharis, has been included here since i t lacks the other species 
of the^/^ and "^nodal groups whose presence would lead to i ts 
classification within mapping unit 13. The vegetation is usually 
open: a total cover of between and 75^ is most common. A variety 
of other species is set amidst the mud and stones (often porcelainite, 
i . e . baked marl); the companion Carex panicea and theoCnodal group 
differentials Carex dioica, C. lepidocarpa and Drepanocladus revolvens 
are some of the most conspicuous. Thymus drucei and Carex capillaris 
which are differentials of mapping unit 8 frequently grow on and 
betide en the hummocks as do the companions Selaginella selaginoides, 
Agrostis stolonifera, Bryum pseudotriquetrum and Cratoneuron commutatum. 
Phanerogam cover is only about 4<yfo but Cryptogam cover is 75%. 
Several members of the "Teesdale assemblage" are found in this 
nodum which is one of the chief habitats for Minuartia stricta 
(cf . Pigott 1956). Although i t also occurs in skeletal forms of the 
nodum with Juncus triglumis (m.u. 9)> Catoscopium nigritum and 
Anoeota3igium fefestiviim, , other hiimmock forming mosses may be present 
and half of the four records for Aimeria maritima made during the survey 
were in this nodum. The mean species number is 18, only one more than 
that of the nodum with Jiincus triglumis. 
Mapping unit I4 develops in slightly sloping places receiving 
highly calcareous irrigation where there is l i t t l e deposition of humic 
material. I t is one of the vegetation types associated with many of the 
"sikes and usually l ies between the fast-flowing rivulet beds with no, 
or only very scanty, vegetation, and other mapping units, e.g. 11, 12 
and 13, on more humic substrates. By far the largest areas of the 
nodum are in the flush complex above Sand Sike where in three places 
i t occurs in stands each over 1,000 sq m in size, but in general the 
pure nodum rarely occurs in patches greater than a few hundred square 
metres. I t is also present in complexes such as with mapping unit 9 
where there may or may not be a definite separation into hummock/hollow 
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SUMMARY MD SYNONYMY OF THE PINGUICULO-CARICETUM DIOICAE 
iSSOCIATION PINCfUICULO-CARICETUM DIOICAE ass. nov. 
SUB-ASS. molinietosum 
syn.: Caricetum lepidocarpae-hostianae molinietosum Shim. I968 
SUB-ASS. equisetosum variegati 
Sesleria variant 
syn.: Caricetum lepidocarpae-hostianae kobresietosum Shim.I968 
Nodum with Sesleria 
Kobresieto-Caricetum Ratcliffe I966 p.p. 
Juncus triglumis-Gymnos tomum variant 
syn.: Gravel flushes Pigott 1956 
Juncus. triglumis sub-variant 
syn.: Nodum"*. with Jxincus triglumis 
Gymnostometo-Caricetum Ratcliffe I966 p.p. 
Gymnostomum sub-variant 
syn.: Nodum with Gymnostomum 
Gymnostometo-Caricetum Ratcliffe I966 p.p. 
SUB-j\SS, ihalicftro'sBaxdifragetosum 
syn.: Cariceto-Saxifragetum aizoidis McV. & R. I962 
Carex-Saxifraga aizoides nodum Birks I969 
SUB-ASS. eleocharetosum 
Saxi fraga-Sc0 rp i dium variant 
typical sub-variant 
Acrocladium tgifarium facies 
syn.: Carex demissa - C. panicea nodum ) p^ ^^^ 1955 
Carex hostiana - C. demissa nodum ) 
Breutelia facies 
syn.: Carex panicea - Campylixim stellatum ass. 
McV. & R. 1962 emend. Birks 1969 
Succisa sub-variant 
typical facies 
syn.: Carex panioea - Cajnpylium stellatum nodum 
McV. & R. 1962 p.p. 
Juncus aoutiflorus facies 
syn.: Nodum with Molinia and Eriophorum latifoliiim 
Turfy marshes Pigott I956 
Prosera - Schoenus facies 
syn.: Cariceto-Saxifrageturn aizoidis 
McV. & R. 1962 low-level facies 
Eriophorum latifolium - Carex hostiana ass. Birks I969 
typical variant 
Nardus sub-variant 
syn,: Nodum with Nardus and Garex demissa 
Carex panicea - Campylium stellatum nodum 
McV. & R. 1962 p.p. 
typical sub-variant 
syn.: Nodum typicum 
Carex panicea - Campylium stellatum nodim 
McV. cS; R. 1962 p.p. 
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topography and with mapping unit 13 where there is such a division 
(see above). These combinations are usually a l i t t l e more extensive 
than the nodum alone. 
The syntaxonomy and classification of theoCnodal group 
Table XXVI and Fig. IX b) 
The "gravel flushes" and "turfy marshes" described by Pigott (1956) 
under the general term "calcareous marshes" are directly equivalent to 
mapping units 9 and I4 (together) and to mapping unit 11 respectivelyj 
the £ari£etum ]^e£ido£arpae_h£s_tianae_^ Shim. I968 i s 
synonymous with mapping unit 8. McVean and Ratcliffe (1962) and 
Birks (1969) have commented on the similarities of some of their 
vegetation lypes to those depicted by Pigott but, with a few 
exceptions, these Scottish types have not been found to be synoiaymeus 
of the Widdybank communities.- However, the seven noda described above 
and the related vegetation portrayed in the accounts of McVean and 
Ratcliffe (1962), Birks (I969) and Shimwell (1968) have been drawn 
together by the formation of the association described below. Its 
composition is given in Table XXVI, the resulting classification of 
the ¥iddybank noda is shown in Fig. IX b) and the complete synonymy 
of the association is on the facing page. 
Association Pinguiculo-Caricetum-dioicae ass. nov. 
•^ he _Cari£etum ].e£ido£arpae-h£sjtiajiae Shim. I9S8, erected during 
that author's extensive survey of calcareous grasslands, has been 
incorporated within the Pingui£u]^o-Cari^c£tim^ which is of a 
wider f lor i s t i c , and hence geographidal and altitudinal, compass 
than the other. 
The Pingui£u]^o-Cari^c£-hiin encompasses a range of flush and mire 
communities on substrates whose pH rarely fal ls below 6.0 and which 
may be stony and s i l ty muds (sometimes highly organic), peaty gleys 
and flushed peats. Cover i s usually lower than 100^ and may not be 
much above 505^ ; a figure of 80^ is about average. The terrain i s 
commonly either f la t or sloping at less than 5° although some 
communities can tolerate up to 30° of inclination. The orientation 
i s variable but the east-south-west sector, which receives the greatest 
amount of insolation, i s most frequent. 
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The association has developed in suitable localities in the 
north of England (Pigott 1956^ Ratcliffe 1966, Shimwell I968), 
central and north-west Scotland (Poore 1955c, McVean and Ratcliffe 
1962) and Skye (Birks I969). McVean and Ratcliffe, Ratcliffe (1966) 
and Birks (I969) a l l refer to the occurrence of similar vegetation to 
that (now) included in the Pi^gui£u]^o^Cari^C£l^_dlo3^ca^e, especially 
to the tkalj^ctr£-£a^frag£t£sum, in the southern uplands, the Cheviots, 
the Lake District and north Wales. However there are no detailed 
f lor i s t i c analyses available for these localities (the accounts by 
Ratcliffe (1959b, I96O) of the mountain flora of the Moffat h i l l s 
and of Lakeland are not sufficient) and thus the exact f lor is t ic 
relatio^hips of these communities to the association cannot be 
established. 
In Skye, in north-west Scotland and on Rhum the association has 
been recorded near sea-level but the most favoured altitudes l ie 
between 1,000 and 2,500 f t (305 and 762m). In central Scotland and 
northern England i t s representatives lying around and below 1,000 f t 
are transitional to the Soho£n£tum_nigri£a^ti^s, of the same alliance. 
At 1,700 f t (518 m) in northern England, 2,900 f t (884 m) in central 
Scotland and 2,500 f t (762 m) on Sljye, transitions to the £a£i£i£n 
bi£ol^O£i£-atrofus_ca^© are apparent. These aff init ies are discussed 
more fully when describing the appropriate part of the association. 
The ]Pingui£;ilo-Carj.c£tim^ is distinguished by a number of 
species from the other British £ari£i£n_d^val]^ianae communities: the 
vegetation of dune-slacks (Ranwell I96O), of the Ir i sh lowlands 
(Braun-Blanquet and Tfixeni l952, Ivimey-Cook and Proctor I965), of the 
association group S^cho£n£i5im_nigri£anti^s ff. Koch I926 (Shimwell I968, 
see also Braun-Blanquet and Tiixen 1952, McYean and Ratcliffe I962, 
Ivimey-Cook and Proctor I965) and of the Carex rostrata-brown moss 
provisional nodum McV. and R. I962. However, since detailed 
phytosociological investigations (sensu Zurich-Montpellier) have yet 
to be made in most representatives of these other vegetation types, 
the following group of character and differential species may need to 
be modified when this deficiency is remedied. The suggested character 
species are the order character Carex dioica, the alliance characters 
Tofieldia pusil la and Carex lepidocarpa together with Triglochin 
palustris and Kobresia simpliciuscula. Kobresia and Carex lepidocarpa 
are local characters only, the former for Widdybank and C3?onkley Fells 
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and the flatter for the English communities as a whole. Carex pulicaris 
and Plantago maritima, which are both plentiful in vegetation of other 
alliances, are differentials of the association. 
Dominance is shared between Carex lepidocai-pa and the companions 
C,;^  hostiana, C. panicea and Pinguicula vulgaris in the herb layer; the 
order characters Campyliiim stellatum and Drepanocladus revolvens are 
prominent in the groiind layer. Four sub-associations can be 
distinguished, each of which has a reasonable complement of character 
species of the class and, especially, order and alliance. 
Sub-ass. molinietosum 
This sub-association, not represented on Widdybank Fe l l , is 
Shimwell's £ari£etum ]^e£ido£arpae_h£sjti£nae_ja£lijii^et^O£i^ (col.A., Table 
XXVI). Molinia is the only differential given by this author but, as a 
consequence of the present more extensive treatment, Succisa pratensis, 
Eriophorum latifolium and Pamassia palustris have each been found to 
have this status also. 
Since this sub-association and the kobr£s_ie_tosum (col. B) have 
already been described by Shimwell, only brief details are necessary in 
the present account. The mol^ini£t£sum may develop on either f lat or 
steeply slping (40°) ground with a pH of:"between 6.8 and 7.8; the mean 
species number of 33 is near the top of the range for the association. 
Shifflwell found that the £ari£etim l_e£ido£arpae-h£s_tianae was the 
f i r s t stage in the transition from calcareous grassland to flushes and 
that commxinities of the S^choenatum_nig^i£anti^s came next in the dry-to-
wet sequence. Evidence to support the f i r s t part of this observation 
is presented later but, with the wider survey now undertaken, i t has; 
become apparent that a l t i t u d e i s a much more important f ac tor injfluencing 
the change from ^ari£eturn ]^ejDido£arpae-h£S_tianae to Schoen£tumJugncR'nti^s. 
The Scho£n£tum_nigri£anti^s described by Shimwell and the related 
vegetation found by McVean and Ratcliffe (1962) and by Birks (1969) are 
generally situated below 6OO f t (I83 m) and near the sea; the only 
-exceptions are some communities described by Birks from as high as 
750 f t (229 m) on Skye and those of Shimwell's Aufnahmen made near 
Sunbiggin Tarn in Westmorland at about 85O f t (259 m). These findings 
are in accordance with Sparling's (1968) upper latitudinal limit for 
Schoenus nigricans of about 6OO ft(l83m). Although its range extends to 
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over 1,200 f t (366m) in western Ireland, i t is present there as a 
member of the blanket bog flora. 
The upper part of the range of the S c^ho£n£tum overlaps that of 
the molini£t£sum which, at 75O to 1,250 f t (229 to 38lm) i s one of the 
lowest for a component of the IPijigpui£ul.o^C£ri^ c£tim^ This i^^etial 
transition is mirrored in the f lorist ics of the vegetation since, in 
addition to the over-all similarities between the two associations, 
two differentials of the mo]^ini£t£sum - Molinia and Succisa - are 
also prominent in the S_cho£n£tum. I t therefore seems that the 
transition from the S c^ho£n£tum to the mol^ini£t£sujn takes place between 
750 and 1,250 f t (387m). The only locality so far described where 
both vegetation types exist in close proximity i s - . -
Sixnbiggin Tarn (Shimwell I968). Shimwell's £ari£eturn l^e2ido£arpae-
ho£t_ia£a£ kobr£si_e_to£um (col. B) which is incorporated into the 
P ingui£ul. o^C£rj^c£l^_di^o i^ cae_e£ui^ ^ var. 
(see below) occurs from 1,300 to 1,500 ft (396 to 457ni) and does not 
show this f lor i s t i c affinity to the S^cho£n£tum. The other low-level 
members of the association show links with both the S_cho£n£tum and 
the mol_ini£t£sum which are discussed below. 
The virtual absence of Schoenus nigricans from land above 600 ft 
(183m) may be directly connected with altitude. Sparling (I968) 
suggests that the species may be frost sensitive since i ts world 
distribution is confined to regions south of the -2°C (28.4°F) Januaiy 
isotherm. All the English localities are within, and strongly 
correlated with, the 3.9°C (39°P) isotherm although those in northt 
Scotland show that the species is there able to tolerate a mean 
Januaiy temperature of 37-38°F; the Welsh and Ir ish localities l i e 
well above these limiting temperatures (Perring and Walters I962). 
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Sub-ass. _equisetosTam_variegati 
Equisetum variegatum is the sole differential species of this 
sub-association which has been recorded only on Widdybank Fel l at 
altitudes between 1,300 and 1,700 f t (396 and 518 m). The soils are 
calcareous gleys (pH 7»3 or above) and have developed on more or less 
f l a t terrain. 
The S^e£l£ri.a_V£ri_ant, also differentiated by Rhacomitrium 
lanuginosum and Ditrichum flexicaule, has been formed from the £ari£etum 
l^e£ido£arpae-h£sjtianae_k£bre£i£t£sim Shim. I 968 (col. B) the Nodum with 
Sesleria (m.u. 8 , col. C) and seven of the nine l i s t s of the Kobr£si_eJbo-
£a£i£etum Ratcliffe I 966 (col. J ) in these damp grasslands have been 
adequately described in each of the accounts concerned. Total cover 
i s about 90^ and the mean species number is 33; both values are veiy 
different from those of the other members of the sub=association. 
Ratcliffe notes the similarity of the Kobr£si^ et^o-Cari^ c£tum to the Carex 
panicea-Campylium stellatum nodum McV. and R. I962 shown in columns N, 
0 and P of Table XXVI. The aff init ies of these vegetation types are 
acknowledged in the present work in so far as they have been united in 
the one association but the differences between them are of sufficient 
magnitude to necessitate their emplacement in different sub-associations. 
The Scottish nodum has species of much damper and somewhat less base-rich 
conditions than the Kobr£siejto^Car_ic£tum (of. Table XXVI). 
The other member of the sub-association is the Juncus_tri£lumi_s-
Q^fwaoBtomum va£iant. The variation within this is spanned by ten of 
the eleven l i s t s which comprise Ratcliffe's ( I 9 6 6 ) Gymios_tomajto-
£ari£etum (col. K) , a vegetation type previously described by 
Pigott (1956) as "gravel flushes". However, i t may be re-iterated 
that, as a consequence of the present study, i t is apparent that these 
are heterogeneous units whose components occur separately as well as 
together, although the composite type may be more extensive than either 
of the other two. The variant has therefore been sub-divided to give 
-the J\mcus_tri^lumis_sub27^ (syn.: Nodum with %njcus,ttEiglumis, '^.-v 
"m.u. 9 ) , (col. D) and the ajrmn£sjtoimum £ub;-varia^^ (syn.: Nodum with 
Gymnostomuffl, m.u. I 4 and Gymn£st^ome_to-Car£C£ti^ Ratcliffe I 966 p.p.) 
(cols. H and The bulk of Ratcliffe's G^miostometo^Caxicei^ (col. K) 
has been included in each sub-variant since i t contains some elements 
of both. 
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The variant i t se l f has no differentials; those of the first-named 
sub-variant are Juncus triglumis and J . Alpinoarticulatus and of the 
second Gymnostomum recurvirostrum, Sagina nodosa and Minua,rtia vema. 
The mean species numbers of the sub-variants are I7 and 18 respectively; 
cover of the £uncus_tri£lums__sub^var. varies between 50% and 100% 
whereas that of the other is 50% to 75^. This sub-alpine vegetation 
shows some affinity to the C^ari£i£n_bi^C£l£ri,s-atr£fUs£a£. -i ' This 
relationship is discussed below in the section dealing with the syn-
sys_tematic8 of theoCnodal group; i t is not sufficiently great to 
warrant the variant being removed from the £ari£i£n_davall^ianae. 
Sub-as s. _ thai ic tro- saxi f rage to sum 
The differential species show that this sub-association of flush 
communities i s intermediate in compaaition between the £qui£ejto£um 
va£iegati_ and the £le_o£har£t£sum. They are, in addition to Thalictrum 
alpinum, Juncus triglumis (mentioned above), Carex demissa, Scorpidium 
scorpioides, Saxifraga aizoides and Blindia acuta, a l l differentials of 
either the £l£0£haret£sum or i t s S^c£l2.idium_va,ri^ant (cf. Table XXVI); 
the mean species number is 30. Cover varies from 40% to 8C^, the 
underlying substrata of peaty mud or s i l l y sand and gravel being thus 
exposed. This may be inclined in any direction. The mean angle of 
slope is 10° but i t may be as much as 30°. The pH range of 5»6 to 7 
i s intermediate between that of the £l£0£ha.r£t£suia and the other sub-
associations. 
The sub-association i s , marginally, the most high-level member of 
the association. I t has been described by McVean and Ratcliffe from 
central and north-west Scotland at 1,100 to 2,900 f t (335 to 884 m) and 
by Birks from Skye at 800 to 2,500 f t (244 to 762 m). The vegetation 
types from these regions are the _Ca£i£ejfco-Sa2ifra£etum aiz_oi^ dis (col. M) 
and the Carex-Saxifraga aizoides nodum (col . T) respectively. Both 
McVean and Ratcliffe and Birks link their vegetation with some present 
on Widdybank Fe l l and involve the £l£0£har£t£sm_Sasifra£a-S£orpi^dl^ 
var. SucGis_a_sub-var_j_ £uncus_a£ujti_fl£rus_faci_e£ and the £quiisejtO£um 
va£ie_gati^ Jm]pus_tT±^^mi^s respectively, emphasising 
the f lor i s t ica l ly intermediate position of this sub-association. 
Altho-ugh Ratcliffe (1966) has likened the Jmioua_tT±£l\mi^s^^[^ 
var. to the £ari£ejto-Saxif£a£eturn ai£od^dls McVean and Ratcliffe 1962, 
i t now seems that these similarities must be given a wider interpretation 
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than may have been done in the past. 
Parallel i-rith the links of the £qui£eto£um v;ari£gat£ to the 
C_a£i£i£n_b£C£l£ri_s-ajtr£fus£ae, the highest representatives of this other 
sub-association are also strongly influenced by the alpine alliance. 
McVean and Ratcliffe note the presence of Carex atrofusca, 
C. microglochin, Kobresia simpliciuscula, Juncus biglumis and 
J . castaneus in the £a£i£ejfco-Sa^£fra£etum at altitudes over 2,500 f t 
(763 m) in the Breadalbane district of Perthshire. Both Carex species 
and Juncus castaneus are £ari£i£n_bi^C£l£r£s-ajtrofuB£a£ characters and 
Kobresia occurs in vegetation of this alliance in central Europe. 
Juncus triglumis, a sub-association differential, is a further alliance 
character. The only true member of the alpine alliance described to 
date is the £a£i£etum £axatil^i£ McVean and Ratcliffe 1962 (syn.: Carex 
saxatil is sociation.(Poore 1955) fi&m restricted localities in central 
and north-west Scotland-between 2,500 and 3j200 f t (763 and 976 m) 
although l i s t s nos. 11 and I5 of the £ari£ejto-Saslfra^eturn ai^ oi^ d are 
probably also referable to i t . 
Sub-ass._eleochareto sum 
This sub-association is considerably more wide-ranging in f lorist ic . 
altitudinal and geographical teiros than any of the others described 
above. I t includes both flush and mire communities with from 5®^ "to 
100^ cover at altitudes extending from near sea-level to 2,650 ft 
(808 m) in Scotland and at 1,500 to 1,700 f t (457 to 518 m) in England. 
The pH range from 5*7 "fco 6.5 i s lower than that of any other sub-
association. The differential species are the order character 
Eleochar.is quinqueflora with Eriophorum angustifolium, Carex nigra, 
Jujicus kochii, Equisetum palustre and the class character Carex demissa. 
The foregoing descriptive remarks also apply to the mires and 
flushes of the £axi^raga-£c£i2.idi}m_va.ri_ant whose differentials are 
Scorpidium scorpioides-, Saxifraga aizoides, Blindia acuta, Erica 
tetral ix and Carex echinata. The variant is composed of a niimber of 
sub-variants each with a number of facies. 
The J^y£i£al^  embraces a group of mire communities which 
occur only in central Perthshire and on Skye. The Acro£ladium 
jtri^M.i!mi„fa£i£s has been fomed from the Carex panicea-Garex demissa 
and Carex hostiana - Carex demissa noda (cols. R and S respectively) 
described by Poore (1955c) from Breadalbane, Perthshire. Acrocladium 
trifarium is the only differential; the mean species number of 17 is 
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the lowest for the sub-association and cover is only between 50% and 
The facies develops on very wet peaty mud overlying a stony s i l t and the 
pH is in the range 6.2 - 6.4; the ground slopes only slightly, i f at a l l . 
Althovigh occurring from 1,300 to 2,650 f t (457 to 8O8 m), there is some 
altitudinal separation of the components of the facies, the Carex 
hostiana - C. demissa nodum being present at the lowest elevations and 
slightly overlapping with the Carex demissa - C. panicea nodum which 
occurs between 1,600 and 2,650 f t (488 and 808 m). Poore's tentative 
separation into two noda is also doubted by McVean and Ratcliffe when 
the vegetation diver the whole of the Highlands is considered and, in 
the light of the present survey, his separation isj further seen to be 
untenable since the f lor i s t i c differences between the noda are not 
distinctive within the context of the association as a whole. Mcfean 
and Ratcliffe feel that the Carex demissa - C. panicea nodum can be 
accommodated within their £ari£ejto-S£xj^fra£etum aizoi^dls_( col. M) but i t 
i s apparant from Table XXVI that' the rather different f lorist ics of these, 
vegetation types places them in separate, although all ied, sub-
associations. 
The Breutelia fa£i£s (syn.: £arex £ani£ea - Camp^ l^ium £t£ll^atum 
as£0£iation McVean and Ratcliffe 1962 emend. Birks 1969),(col, U) is 
differentiated by Breutella chrysocoma and Juncus squarrosus. In 
common with the facies described above, i t is a closely grazed sedge 
sward with a small nvimber of species ( i ts mean value is 23) on moist 
s i l ty muds which may be highly organic, but i t differs in that i t occurs 
at much lower altitudes - up to 1,100 f t (335 ni) and on the more 
oceanic Is le of Skye only. Birks considers that this vegetation lype 
i s sufficiently-close to McVean and Ratcliffe's Carex panicea -
Campylium stellatum nodum (cols. If, 0 and P) to give i t the same name. 
When their f lor i s t ic compositions are compared in detail with each 
other- and with the rest of the Pingui£ulo-Caric£tum, however, i t is 
apparent that different types of vegetation have been described. 
Both mires and flushes are included within the Succi.sa £ub-variant 
. which i s represented in England (Widdybank Fel l ) as well as in Scotland. 
I t s altitudinal range is very much less than thdt of the ^^^ioal^ suk"!?^' 
being from sea-level to only 1,700 f t (5I8 m) instead of between sea-
level and 2,650 f t (808 m). Succisa pratensis, Molinia caerulea and 
the alliance character Eriophorum latifoli im are the differentials. 
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Ten l i s t s from the rather heterogeneous Carex panicea - Campylium 
stellatum nodum of McVean and Ratcliffe are included within the .Jy£i£al 
faoieB (col. N) which is present in central and north-west Scotland 
between, principally, 1,000 and 1,600 f t (305 and 488 m). Thesei mire 
commtmities develop on s i l ty muds with variable humus content and a 
pH of 5.9 - 6.3 in places which are often sloping at up to 25° . There 
i s almost complete coverj the mean species number of 34 is the second 
highest of the sub-association and of the association. 
The English represertative of the sub-variant is the Juncus 
acutj^ilorus _fa£i£s (syn.: Nodum with Molinia and Eriophorum latifolium, 
m.u. 11) (col. E) from Widdybank F e l l . I t s edaphic conditions resemble 
those of the preceding facies,but with a mean species number of 38 
i t i s even more f lor is t ica l ly diverse and has the highest value for any 
of the members of the association. The facies is also synonymous with 
Pigott's (<7l^ 56)M"ttts^ c^.mSxsMS''^ •L^^ a^-though'yegeta$|.on in'other parts 
of Britain have been likened to Pigott's type (McVean and Ratcliffe 
1962, Birks 1969)} i t is probable that the facies is represented on 
Widdybank Fe l l only. 
The f inal members of the sub-variant are the flushes of the 
Di£S£ra,-S^cho£nus_fac_ie£ whose differentials are Drosera anglica and 
Schoenus nigricans. The total cover l ies chiefly within the range 
50^-805^; the mean species ntimber of 24 is the lowest of the sub-variant. 
The facies develops on moist s i l t , sand or gravel with a low humus 
content sloping at up to 1 0 - 1 5 ° . I t is composed of McVean and 
Ratcliffe's £ari£ejto-Sa^ifra£etum ai£oidi_s low-level facies (col. Q ) 
and Birks' Erd^O£h£iTm_la,t£f£lijum association (Col. V) 
also described as low-level vegetation. The chief altitudinal compass 
of the facies i s well below that of any other member of the association; 
on Skye i t extends only up to I50 f t (229 m) and in north-west Scotland 
i t is mainly between 100 and 600 f t (3I and I98 m). Although present 
at up to 1,400 f t (427 m)in the latter region, Schoenus i t se l f i s 
absent from these higher elevations and the vegetation grades into the 
_tha,l£cjtr£-£axifrag£t£sum (syn.: £ari£ejto-Sa2af rage turn ai^o^di^ MijV. & 
R. 1962, of. McVean and Ratcliffe 1962). 
Between sea-level and 600 f t (198 m) the Dr£B£ra-Scho£nus_fac£es_ 
i s co-extensive with the ^cho£n£tim_n£gri£anti_s mentioned above and 
to which i t i s closely related. Eleocharis, Eriophorum angustifolium 
and Carex nigra (differentials of the £l£0£haret£sum) and the three 
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differentials of the Su£ci^s£ £U-b-Tva£. are a l l present with at least 
moderate frequencies in the S c^ho£n£tum (from north England, Scotland 
and Skye). The S c^ho£n£tum develops in drier situations which are also 
of a higher pH than those of the Dr£s£ra-£choenus_fac_ies_. 
Birks likens one l i s t from his Erio£h£inm_lati^f£liujm - £arex 
ho£ti^ania_a£s_^ to Pigott's "turfy marshes" on Widdybank Fel l (syn.: 
Ju£cus_a£ujtifl£rus_faci_e£) (col. E) to vegetation near Sunbiggin Tarn 
(Holdgate 1955) sni to some in Great Close Mire, Malham, Yorkshire 
(Sinker I965). As a consequence of the work of S^imwell (1968) i t 
would seem reasonable to surmise that in the last two localities Birks 
is referring to the Pingui£ul^o^Carj^c£lam_d_ioi^^ (syn.; 
Oa.T±oet}m le^idoc&Tp 1968) (col. A) 
which has a number of features in common with the Dr£S£ra-S^cho£nus 
f a c i e s (of. Table XXVI and see above). Although fewer than with the 
Juncus acutiflorus_faci^e£ , McVean and Ratcliffe note the resemblances 
of their £ari£ejto-Saj!ifra£etum. ai^ oi^ di^ ^ to Pigott's turfy marshes also^ 
but this comment is made in general and not with specific reference 
to the low-level facies. 
The facies appears to be confined to Scotland but Bradshaw^ has 
recorded a community with Schoenus nigricans, Primula farinosa, Carex 
hostiana X lepidocarpa, C. panicea, Molinia caerulea and Chara vulgaris 
in a small flush in Cote G i l l , Littondale, Yorkshire. At an altitude 
of 1,250 f t (381 m), this is the highest record (known to the author) 
for Schoenus in Britain; the community may represent an outpost of the 
Drosera-Schoenus_faci_e£ or may be a very high-level member of the 
Schoen£tum_ni^g£i£anti^s. I t may bfe noted that Cote G i l l i s one mile 
from Yew Cogar Scar, Cowside Beck, Littondale, and two miles from 
Great Close Mare, Malham, from where Shimwell (1968) has recorded 
commixnities of the mol_i£i£t£sum. 
The second variant of the £l£0£h£r£t£sum is the .^y£i£al^ i^r i^ j t 
which comprises a group of mire comm\mities described so far only from 
Rhiim, central Scotland and Widdybank F e l l , chiefly in the sub-alpine zone. 
The Nardus_sub-var_iajit, differentiated only by this species, is 
shown in col. F (the Nodum with Nardus and Carex demissa, m.u. 12) 
and col. 0 (a further six l i s t s from the Carex panicea-Campylium 
stellatum nodum McV. and R. I962). The mean species number is 30 and 
cover varies from 75% to 100%. The usual substrata are s i l ty muds 
^ Bradshaw (1972) : personalncommunication 
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and flushed peats with pH values between 5.7 and 6.0 on t e r r a i n which 
majK be f l a t or sloping a t up to 30°. Although the sub-variant i s 
present a t 100 f t (31 m) on Ehtun, i t i s c h i e f l y found between 2,000 
and 2,400 f t (61© and 732 m)in c e n t r a l Scotland and from 1,500 to 
1,700 f t (457 to 418 m)in north England (Widdybank F e l l ) . 
Widdybank P e l l i s the p r i n c i p a l l o c a l i t y for the ^^ioal sub-
varianjt (syn.: Hodum lypicum, m.u. 13) ( c o l . G), although also included 
here i s a si n g l e l i s t from the Carez panicea - Campylitun stellatum nodum 
McVean and R a t c l i f f e 1962 ( c o l . P) made i n Inverness-shire a t 1,350 f t 
(411 m). The mean species nmber of 22 i s one of the lowest f or the 
sub-association; cover i s between 75^ ^nd 95?^ • The underlying s o i l s 
are v e i y s i m i l a r to those of the previous sub-variant although the 
gro-und i s u s u a l l y f l a t and only slopes at 15° at most. 
Some of the f l u s h and mire communities of the Pingui£u]^o_-Cari_c£tim 
diolcae^ frequently e x i s t i n close juxtaposition i n a single l o c a l i t y . 
The flushes of the Juncus_tri£l}Mis_-_G2T[in^os_to^^^ of the 
_equi£ejtosum may bebordered by a narrow zone of the £a!eo£har£t£sum 
S^axifraga-^c£i2.idixm_va^r Juncus_acujtijnL£rus_facj^^ or £l£0£ha_r£t£sujm 
^^f2?-ca,l var, on Widdybank F e l l ; the _thalj.cjtr£-£axifraget£sum and 
Dr£S£ra-S^cho£nus_faci_e£ by the Sa^i^raga-S^c£i2.idium_var_^ Succi^sa suh-var. 
ty2.i£al _fa£i£s or ^f2.ioal £ub^var.JBreut_eli^a__faci^e£ i n Scotland. 
The-syn systematic p l a c i n g of theoCNodal group 
Table I 
TheoC nodal group comprises both f l u s h and mire communities and 
thus embraces the two physiognomic components of the C^ai^i£i£n_dava.ll^ianaa 
I t i s boTind together by a v a r i e t y of d i f f e r e n t i a l species, several of 
which are also characters f or the higher u n i t s of c l a s s i f i c a t i o n . 
Each nodum, distinguished and included within the nodal group on 
the b a s i s of i t s t o t a l f l o r i s t i o composition, i s r i c h i n character 
species of the To^i£ldi£tali^a and the Cari£i£n_d£vall^ianae_j_ i n addition, 
almost a l l the noda have two of the four Parv£ca,ric£t£a characters 
present on the + P e l l . Although there are some l i n k s with other 
a l l i a n c e s (both of the same and of d i f f e r e n t c l a s s e s ) , they are not so 
great as to disturb the uni1y of the group. 
I n the preceding s e c t i o n a l l u s i o n was made to the connection of 
these sub-alpine representatives of the C^ari£i£n_davall_ianae with the 
sub-alpine - alpine £a£i£i£n_bi^c£l£ri^S3ajfcr£fu Juncus triglmnis, a 
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character of the l a t t e r , is present with constancy IV' in mapping 
U n i t 9 and Minuartia s t r i c t a , a European character of the upland 
a l l i a n c e hut of too r e s t r i c t e d a d i s t r i h u t i o n to he veiy u s e f u l as 
such i n B r i t a i n , has s i n g l e occurrences in mapping u n i t s 9 and. I4 . 
Furthermore, Juncus a l p i n o a r t i c u l a t u s and B a r t s i a a l p i n a which may, on 
account of t h e i r suh-alpine d i s t r i h u t i o n in B r i t a i n , he £ari£i£n 
_bi£ol_oris;-atrofasca,e characters here (although used at present for 
the Tof^i_eldi£talia - see ahove), are each present on ffiddyhank F e l l . 
The former appears in mapping u n i t 9 with cons_tan:cy IV and hoth in 
mapping u n i t 11 with c'ons_tan:Gies-> IV and I I r e s p e c t i v e l y . Mapping 
u n i t 9 - "tti-e nodum with Juncus triglumis * ' i f t therefore, in common 
with other C_a£i£i£n_d^vall_ianae communities at high a l t i t u d e s in 
d i f f e r e n t parts of B r i t a i n , thought to he t r a n s i t i o n a l to the 
£ar i£i£n_h i_C£l£ri s-a_tro fUs£a£. 
Some connectidns are apparent hetween several noda and a l l i a n c e s 
of d i f f e r e n t c l a s s e s . The nodum with S e s l e r i a (m.u. 8) has a numher 
of d i f f e r e n t i a l s (nota hene - not characters) of the S^e£l£r_io-
Me£ohr£mlon a t moderate constancies,, including S e s l e r i a caerulea ( I V ) 
and'Galium s t e m e r i ( i l l ) . Characters of the 022;c£C£Oj;;^S£ha^ejtea. -
E r i c a t e t r a l i s , Trichophorum cespitosum, ITarthecium ossiffagum and 
Drosera r o t u n d i f o l i a - are- found in the nodum with Molinia and 
Eriophorum l a t i f o l i u m (m.u. l l ) a t cjonstancies.: of I I , I , I and I 
r e s p e c t i v e l y . With these properties, only a veryaLight a f f i n i t y to 
t h i s c l a s s i s indicated. Uardus s t r i c t a is present with constancy IV 
in the nodum with Hardus (m.u. 12)5 the species is a character of the 
Nard£tali_a of the Nard£-£al_lunet£a hut t h i s is the only such l i n k 
o f the nodum with the order. 
I n r e c i p r o c i t y to t h i s i n t r u s i o n o f species o f other a l l i a n c e s 
etc", into the^C^o^ia-l 
group, ho t h the nodum with Primula farinosa 
(m.u. 7) of the S^e£l£ri.Oj;^M£S£bromi£n and the nodum with Carex d i o i c a 
and E r i c a t e t r a l i x (m.u. 25) of the Vi£li^on £ajiijia£ (Nardetalia) each 
have a numher of Tof^i£ldi£ta,lia and £ari£i£n_davall^ianae character 
sp e c i e s and are thus, to some extent, synsystem'aticall^ differeritiated 
from the other memhers of theiroCnodal groups. The exact r e l a t i o n -
ship of mapping \mit 7 have already been discussed; those of mapping 
u n i t 25 are described, in context, be^ ow. 
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T t o soilM n f -tfflaeg^  Modal ggnnnp w i m ^Swc^ msssmss^ 
and Carex lepidooaipa 
Table XXVII and Pig. X 
When considered with reference to the vegetation on Widdybank P e l l 
alone, the noda of t h e n o d a l group were arranged to give a ^ nodal 
group of f i v e noda, plus mapping u n i t I 4 (Table XXV). However, as a 
r e s u l t of the study of t h i s vegetation within the context of r e l a t e d 
types i n other p a r t s of B r i t a i n , t h i s mapping u n i t has been included, 
with nos. 8 and 9> ^ "the £qui£ejtosm vari£gati^, despite some f l o r i s t i c 
d i f f e r e n c e s between them; mapping u n i t s 11 to 13 remain-as a group 
and have been placed i n the £l£0£har£t£sum of Pig. IX b ) . 
P a r a l l e l with t h i s f l o r i s t i c arrangement of the noda, t h e i r s o i l s 
show s u f f i c i e n t s i m i l a r i t y i n a number of factors within each sub-
a s s o c i a t i o n and d i s s i m i l a r i t y from those of the other sub-association 
to enable them to be taken together a l s o . The range of values for each 
c h a r a c t e r i s t i c i s evident from Table XXVII. The means of those f or 
which the data are most complete are given below (excluding the 
holl o w s ) : 
£H L.O.I. Ca H 
Mapping u n i t s 8 , 9 and 14 7.5 7-5 45-5 O . 5I 
" 11, 12 and 13 5.9 46.4 35.8 1.31 
Furthermore, the s o i l s of each nodum of the £qui£ejtosum vari£gati^ are 
more diverse than those of the eleocharetosum i n which there i s only 
one s o i l - t y p e per nodum ( c f . P i g . X; three s i t e s were investigated 
f o r each of mapping i i n i t s 11 and 1 2 ) . 
The f l o r i s t i c B of mapping u n i t s 8 and 9 show considerable 
divergence both i n absolute species-number and i n spe c i e s - v a r i e t y 
(see Table XXV). However, a t f i r s t s i g h t , t h e i r s o i l s seem remarkably 
s i m i l a r : both noda may develop on e i t h e r calcareous gleys or the 
somewhat wetter (flushed) calcareous g l e y s , each with a high value of 
pH. Nevertheless, closed inspection of Table XXVII reveals two 
d i f f e r e n c e s : the concentrations of free calcium carbonate)-(calcite 
c r y s t a l s ) are 11.825^ and 55'4'5^ and "the l o s s e s on i g n i t i o n ( g i v i n g a 
measure of humus content) are S.^6ffo and 3.55^ for mapping u n i t s 8 and 
9 r e s p e c t i v e l y . I n addition, i t was noted i n the f i e l d that the s o i l s 
of mapping i m i t 3 have a much higher water - t a b l e than those of the 
other. The f a c t o r s of s o i l moisture, humus and free carbonate 
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contents are, therefore, amongst those i n f l u e n c i n g the change from 
the nodum w i t h Sesleria (m.u. 8) to the nodum wit h Juncus t r i g l u m i s 
(m.u. 9). 
The nodum w i t h Sesleria i s one of those which often shows 
f l o r i s t i c - physiognomic separation i n t o hoimmook and hollow components; 
the s o i l s o f these were analysed separately and the analyses are 
distinguished i n Table XXVII. The only q u a l i t a t i v e difference i s 
t h a t the surface horizon i s t h i c k e r on the hummocks ( c f . Pig. X) but 
there are s t r i k i n g q u a n t i t a t i v e differences i n the amount of c a l c i t e 
present. This has a s l i g h t e f f e c t on pH, presumably due to the 
proximity o f the hollows to the limestone bedrock; t h i s horizon was 
reached i n the (flushed) gleys. The other q u a n t i t a t i v e s o i l 
c h a r a c t e r i s t i c s are approximately equal and r e f l e c t the findings that 
the f l o r i s t i c differences between the components are qua n t i t a t i v e and 
not q u a l i t a t i v e . 
Reference has already been made to the floristic connection between 
the nodum with Primula (m.u. 7) o f the ^ >^Oaodal group with Sesleria and 
Koeleria and the nodum w i t h Sesleria (m.u. 8). This a f f i n i t y i s 
exemplified by the d i f f e r e n t i a l species o f the noda (Tables I I I and 
XXV) since those o f mapping u n i t 7 emphasise i t s damper nature i n 
comparison w i t h the r e s t o f the o d n o d a l group and vice versa. 
Accordingly, a comparison has been made of the nature and selected 
features o f t h e i r s o i l s . As i n the case of mapping u n i t s 8 and 9) 
pH and calcium concentrations are about the same but, again, differences 
can be seen f o r loss on i g n i t i o n - 19.48?^  and 9*46^ - and free calcium 
carbonate content - 30.22^ and 11.82^ ^ - i n mapping lanits 7 and 8 
respectively. More s t r i k i n g are the d i s s i m i l a r i t i e s i n s o i l moisture 
content as r e f l e c t e d by the s o i l nature: mapping u n i t 7 develops on 
^ xend-zxaas, rendzinas/brown calcareous s o i l s , brown calcareous 
soils/broim earths and, occasionally, on (peaty) gleys; whereas 
mapping u n i t 8 forms on calcareous gleys or (flushed) calcareous gleys, 
both o f which are damper than the s o i l s of the other nodum. 
The substrates o f mapping u n i t 14 are barely distinguishable from 
those o f mapping i m i t 9, although the Gvmnostomum hummocks may develop 
d i r e c t l y on the limestone^of the stream bed. As noted with reference 
to the moss hiimmocks of the nodum w i t h Cardamine and Cratoneuron 
commutatum (£rat£n£uri£n), there i s occasional accumulation by the 
bryophyte tissue o f very high l e v e l s - o f zinc ( c f . also the analyses 
f o r 9/1 and l l / l of the £ari£i£n_davall_ianae). 
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The s o i l s o f the three noda (mapping u n i t s 11, 12 and 13) o f the 
^ n o d a l group w i t h Carex n i g r a and Equisetum palustre form a group 
distinguishable from those already described. By reference to the 
mean figures quoted e a r l i e r and to Table XXVII, i t i s apparent that 
there i s an absence o f free c a l c i t e , a lower calcium concentration and 
a reduction i n pH. The values f o r loss on i g n i t i o n are s t r i k i n g l y 
greater and, coupled w i t h t h i s increase i n humic material, ad d i t i o n a l 
amounts o f nitrogen are present. 
These noda form a f l o r i s t i c series i n which mapping u n i t 11 as closest 
to the ^ n o d a l group w i t h Equisetum variegatum and nos. 11 and 12 
approach nos. 15 and 16 o f the^g^-,nodal group w i t h Carex flacca and 
biyopbytes o f the oC nodal group w i t h Carex ni g r a and C. p u l i c a r i s . 
The same d i r e c t i o n o f v a r i a t i o n i s followed by the s o i l s o f mapping 
u n i t s 11, 12 and 13: the (flushed) calcareous gleys of mapping u n i t 11 
have no free c a l c i t e , are more acidic and are more humus-rich than 
those o f mapping t m i t s 8 and 9 w h i l s t the peaty gleys and (flushed) 
peats o f nos. 12 and 13 ( r e s p e c t i v e l y ) have less humic material and are 
oft e n shallower than those o f mapping \ i n i t s 15 and 16 ( c f . Table XXI 
and Pig. V I I l ) . The single p r o f i l e and set of analyses f o r mapping -
u n i t 13 i s taken to be representative o f that^nodum since the p r o f i l e s 
o f Aafnahmen nos. 139 and I46 (m.u. 16) which have strong a f f i n i t i e s 
w i t h mapping u n i t 13, are very s i m i l a r both i n nature and i n chemical 
composition. 
The frequent occurrence i n the f i e l d o f a hummock-hollow complex 
of mapping u n i t s 12 and 9 (respectively) has been mentioned i n an 
e a r l i e r section. Their s o i l s are peaty gleys of pH 5«7 with no c a l c i t e 
c r y s t a l s (m.u. 12) and (flushed) calcareous gleys o f pH 7.6 (m.u. 9) 
r e s t i n g on limestone or c a l c i t e sand and i r r i g a t e d by calcareous 
ground water. 
/ S2 -a . 
STOOPTIC CLASSIFICATION OF FAHTS OF THE OXYCOCCO-SPHAQITETEi^  
WITH PABTICULAE REFERENCE TO WliDDYBAM FELL 
Class : 
Order : 
OXrCOCCO-iSPHAGNETEAi 
ERICETALIAi 
TETRALICIS 
Al l i a n c e : 
ERICIOljr TETEALICIS 
Kodum v i t h i 
Erica and Trichophoarum I 
(m.u. 23) I 
syn.: Narthecio-Ericetum } 
t e t r a l i c i s Moore (1964)1968 p.p. 
SPHAGNETALlla. MAGELLANICI 
30-
[A
ERICO-SPHAGNION SPHAGNION FasCI 
r oC Nodal group w i t h Calluna and Eriophorum vaginatvimi 
Nodum w i t h INodum w i t h Empetrum 
Narthecium and Trichophorum and Sphagnum recurvum 
(m.u. 24) (m.u. 28) 
syn.: Erico-Sphagnetum syn.: Vaccinio-Eric.etum 
magellanici Moore (1964^1968 t e t r a l i c i s Moore 1962p.p. 
- sub-atlantic race p.p. 
Keg: 
~{ vegetation present on 
I Widdybank P e l l 
- 153 -
Class : OXYCOCCO-SPHAGITETEA Br.-Bl. et Tx. 1943 
The stunmaiy on the facing page shows the part of the class 
mentioned i n the t e x t . 
Communities o f ombrophilous bogs (Bellamy I967) and o f damp 
heaths are both included w i t h i n the class. Dwarf shrubs, eg. 
Calluna v u l g a r i s . Erica t e t r a l i x , Empetrum nigrum and/or Ledum 
pa-lustre are often dominant, although members of the Cyperaceae may 
be prominent also; the groimd layer, i n which Sphagnum species are 
p l e n t i f u l , i s w e l l developed. The extent of the peaty substratum 
ranges from quite shallow to very deep, i t i s highly acidic and 
extremely to'moderately o l i g o - t r o p h i c i n nature. Pour broad 
topographic types are encompassed by the class and, from west to 
across Europe 
easy, xhese al-e: r e l a t i v e l y n u t r i e n t - r i c h oceanic blanket bogs, 
sub-oceanic f l a t bogs or Plachhochmooren, sub-continental-continental 
r a i s e d bogs or eigentliche Hochmooren. wooded raised bogs or 
Waldhochmooren (Westhoff and den Held I 9 6 9 ) . 
Vegetation of the class i s c h i e f l y found i n the eurosiberian 
region but i t s d i s t r i b u t i o n may be circumpolar; Oberdorfer ( l957) 
and ¥esthoff and den Held (1969) believe that i t may be represented 
i n North America although the l a t t e r consider that the vegetation 
o f t h i s region may be more c l e a r l y described i f placed i n another 
class, and Mtyawaki (1968) reports i t s presence i n Japan. Within 
the eurosiberian region i t s optimal development i s i n the north-
western p a r t ; although the class reaches the _ , 
mediterranean region, i t i s here confined to the alpine zones. 
Syn taxonomy 
The c l a s s i f i c a t i o n o f the bogs and wet heaths i s complicated by 
the widespread occurrence o f t r a n s i t i o n s between them and other 
types o f vegetation. The intermingling w i t h soligenous mires 
(already mentioned i n the discussion o f the syntaxonomy o f the 
Parv£cari^c£t£a) has caused some authors to include a l l these kinds 
of vegetation i n a single class, i . e . the Spha^£-£ari£ejtea fu£cae 
Davigneaud 1949 and the Va£i^ajto-S£hagnejtea Maimer I968 prov. I n 
ad d i t i o n , the wooded raised bogs, which are at the eastern edge of 
the range o f the 032^c£C£0-S£ha^e_tea, have a f f i n i t i e s w ith the 
fo r e s t s o f the s u b - a l l . Ba£Vac£ini£-Pi£ei.on (class '^a.ccij\xo^xceet6&) 
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Tiixen (1969) mentions the extremely high numher o f c l a s s i f i c a t o i j 
schemes which have been proposed f o r t h i s class. Westhoff and den 
Held provide a de t a i l e d b i b l i o g r a p h i c coverage of these and favour -
and use - th a t proposed by Moore (1968) which i n many respects cuts 
a*riFighrtoailigi§atfe,GrossemGs4tofi{^ 6 others. 
Originally,Nordhagen (1936) placed a l l the commvinities of the 
present 0:^C£C£O;22£hagne_tea i n a single order - the Ledejtal^i^a 
2^alustri£. This p r a c t i c e has been repeated on numerous l a t e r 
occasions, e.g. Tiixen 9^37)> Braun-Blanquet et Tuxen4943)> often 
w i t h a change of name; Eri^ c£ (Eri^ C£t£)-Spha;gi£tali^ a Schwick, 1940 
(Tiixen 1969, Doing 1963)) Oj^ c£C£o-L£d£tal_iajpalus_tri^ s Dahl 1956, 
T^ri^cho£h£r£-Spha£n£talia Maimer I968. Other authors, w h i l s t s t i l l 
p l a c i n g a l l the £22:c£C£0-S£hagne_tea communities i n a single order, 
have added to them vegetation (usually placed i n the Scheuchzer_ie-
_tal^ i£ o f the S^ cheuchz£ri^ e_tea, syh.: S^cheuchz£r_io^Cari^c£t£a_fus£a£;^) 
of the channels i n Qmibrophilous bogs and of the lagg zone around 
the bogs. I n these schemes, the order names Scheuchz£ri^ e_talia 
Vliege r 1937 and Er3^c£-Sphagnetali^a Duvigneaud 1949 have been used. 
A s i m i l a r conception was held by Da Rietz (1954) l^ut a t the class 
l e v e l iinder the term Oinbr£-Spha^£t£a. 
Most o f the d i v i s i o n s of the class i n t o two orders have been 
on a g e o g r a p h i c - f l o r i s t i c basis. This has given the Le^ejtal_ia 
£alustri£ Nordh. 1936 emend. (Braun-Blanquet 1949^ syfc.: Spha^£lalia 
fu£ci. Tx. 1955 (Oberdorfer 1962, Lohmeyer et a l 1962, Oberdorfer 
e t a l 1967) o f northern, c e n t r a l and eastern Europe wi t h i s o l a t e d 
outposts i n the subr-arctic regions and i n the alpine parts o f 
southern Europe, and the Eri^c£-Sphagietali,a Schwick. I94O (amended 
by Oberdorfer 1962, by Lohmeyer et a l 1962 and by Oberdorfer et a l 
1967), syn.: Spha£n£-Eri,c£talia, Braun-Blanquet 1949) of south-west 
Europe and the a t l a n t i c region. 
Moore (1968) goes against t h i s general trend and subdivides the 
class on an e c o l o g i c a l - f l o r i s t i c basis i n l i n e with the treatment 
given to most other classes. This gives the Eri_c£talia_t£tral^i£i£ 
f o r damp heaths on shallow peat i n the a t l a n t i c sector and the 
Spha^£tali^a_mag£ll^ajii£i f o r bogs wi t h dominant Sphagna on deeper 
peat present i n both the a t l a n t i c and the continental parts o f 
Europe. His arrangement i s folloi®d by ffesthoff and den Held 
without modification but Tiixen (1969)) w h i l s t i n broad agreement 
w i t h the premise t h a t c l a s s i f i c a t i o n should be on ecological grounds, 
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prefers to r e t a i n a single order, the Eri£0-S£hagnejtalia Schwick. 
1940, w i t h two alliances each synonymous with one of Moore's orders. 
Moore's c l a s s i f i c a t i o n which, based on a survey over the whole 
o f northern and cen t r a l Europe, covers a much larger region i n 
greater d e t a i l than any other system, i s followed i n the present 
account. 
Character species 
The composition of the following l i s t i s based upon the work 
of Moore; a l l s i x species given by him are included and 
Pactylorchis i s added from Vlesthoff and den Held. Both these 
authors and Oberdorfer (l957) c i t e some add i t i o n a l species as class 
characters but, since Moore uses them f o r an order or an a l l i a n c e , 
they are given t h i s r e s t r i c t e d i n t e r p r e t a t i o n here also. The 
character species are: 
Drosera r o t u n d i f o l i a Aulacomnium palustre 
Dactylorchis maculata ssp. „ , 4. m . . ^ Sphagnum tenellum ericetorum „ T . , , . - . S. capillaceum Lepidozia setacea 
Calypogeia trichomanes 
Almost a l l these species are widespread i n bogs and wet peaty 
heaths throughout much of B r i t a i n and are only absent or scarce i n 
the d r i e r Midlands and east of England (and sometimes east Scotland) 
where su i t a b l e habitats are absent (Claphajn, Tutin and Warburg I962, 
Perring and Walters I962). I n general, only Calypogeia trinhananes 
grows i n other habitat-types and i t i s also found on sandy banks 
and sandstone rocks (Watson I966). A l l the species are present on 
Widdybank P e l l and have been recorded i n the survey w i t h the 
exception o f Dactylorchis which i s present i n vegetation on shallow 
peat w i t h some i r r i g a t i o n near Wynch Bridge about four miles 
downstream^. 
Both of the orders erected by Moore (1968) are present i n 
B r i t a i n and are on Widdybank F e l l . 
f Bradshaw,(l972) : personal communication 
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Order : ERICETALIA TETRALICIS Moore (1964) I968 
Syntaxonomy 
The order was f i r s t recognised as a separate e n t i t y i n 1957 
when Oberdorfer amended Schwickerath's (1949) conception o f the 
Eri_c£-Sphagii£tali.a ( o r i g i n a l l y intended to encompass a l l the 
vegetation o f the present-day class) to produce a grouping 
synonymous w i t h the Eri_c£ta,Ma_t£trali£i£. Subsequently, however, 
the Eric£-Spha^£tal_ia has been f a r t h e r amended to include the 
communities o f a t l a n t i c and sub-atlantic bogs (Oberdorfer 1962, 
Lohmeyer et a l I962, Oberdorfer et a l I967) and Tiixen (I969) has 
reverted to Schwickerath's o r i g i n a l conception of i t (see above). 
The Eri^ci^on jtejtrali^ci_s i s the ohly al l i a n c e currently 
recognised w i t h i n the order but i n 1957 Oberdorfer separated out the 
S^ c_ir£i£n_caespi^ t£si^  comprising an association containing a group of 
communities which were more widely spread over western Europe than 
the, therefore amended, Eri^ci_on _tejtral_ici.s which he believed to be 
confined jtor®ly:%iiite a t l a n t i c regions. After being down-graded to 
a sub-alliance by Oberdorfer i n 1962, the association became 
included w i t h i n the Eri_ci_on by fflberdorfer et a l (1967). Westhoff 
and den Held believe t h a t the contents of a t h i r d a l l i a n c e - the 
Narthe£i£n Vamdenn Berghen 1958 - should be divided between the 
Eri_ci^on and the Eri_c£^Sphagnion (see below). 
Since the order has only the one a l l i a n c e , the general 
descriptions and character species' complements of each are the same. 
A l l * E r i c i o n t e t r a l i c i s Schwick. 19^3 
These damp dwarf-shrub heaths are rather more species-rich than 
the vegetation o f the Spha£^ n£tal_ia and are notable f o r the 
prevalence of Erica t e t r a l i x and Trichophorum cespitosum ssp. 
germanicum. The moss layer i s not as dense as i n the other order 
and xinvegetated peaty areas are common. The al l i a n c e i s 
f l o r i s t i c a l l y close to the dry heaths of the £a]^ lun£-Uli_c£tali_a 
from which i t i s distinguished by the peat bog species, and 
Duvigneaud (1949) mentions the abundance of £ari£i£n_curjto-nigra£ 
. and of Molinian species. The peat substrata are less oligo-trophic 
and are shallower (only 25-100 cm deep) than i n the Sphagnetali^a. 
The l e v e l o f the groundwater fluctuates from winter to summer but 
damp conditions are always madj^tained (Westhoff and den Held 1969). 
PIG. X I 157-a 
Class : 
Order : 
Al l i a n c e : 
OXrCOCCO-SPKAGNETEA. 
ERICBTALIA TETRALICIS 
ERICION TETRALICIS 
Order : 
All i a n c e 
Nodum & 
oC Nodal 
Group 
DC Nodal 
Group 
alone 
Noda 
Mapping 
u n i t s 
Mapping 
u n i t s 
Nodum w i t h Erica and Trichophorum 
3PHAGNETALIA MAGELLANICI 
ERICO-SPHAGNION 
Nodal group w i t h Calluna and Eriophorum vaginatum 
a) F i e l d key to communities on Widdybank I ' e l l 
Call\ma v u l g a r i s , Eriophorum angustifolium, Erica t e t r a l i x 
Trichophorum 
cespitbsiim 
Narthecium ossifragum 
Sphagniim tenellum 
Juncus squarrosus 
Nardus s t r i a t a 
Cladonia u n c i a l i s 
C. arbuscula 
C. fur c a t a 
Eriophorum vaginatum. Sphagnum papillosum, 
S. capillaceum/rubellum, 
Mylia anomala 
Trichophorum j^, 
cespitosum 
Narthecium 
ossifragum 
Sphagnum tenellum 
S. cuspidatum 
Carex r o s t r a t a 
Cladonia imp4xa 
Empetmm nigrum 
Sphagnum recurvum 
Calypogeia trichomanes 
Lpphozia ventricosa 
Plagiothecium 
undulatum 
Aulacomnitun palustre 
Hypnum ericetorum 
P t i l i d i u m c i l i a r e 
Polytrichum commune 
Rhytidiadelphus loreus 
Pleurozium schreberi 
Pohlia nutans, 
Carex nigra 
Campylopus flexuosus 
23 24 
b) C l a s s i f i c a t i o n o f Noda 
28 
Narthecio-Ericetum 
t e t r a l i c i s Moore 
(1964) 1968 p.p. 
syn.; Nodum wit h 
Erica and 
Trichophorum 
Erico-Sphagneturn 
magellanici Moore 
(1964) 1968 sub-
a t l a n t i c race p.p. 
syn.; Nodum wit h 
Narthecium and 
Trichophorum 
Vaccinio-Ericetum 
t e t r a l i c i s Moore I962 
p.p. 
syn.: Nodum wit h 
Empetrum and Sphagnum 
recurvum 
23 24 28 
ssp. gemanicum 
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The a l l i a n c e i s p r i n c i p a l l y present i n the extreme a t l a n t i c and 
a t l a n t i c regions - from Denmark and North Germany to Spain and 
inc l u d i n g the B r i t i s h I s l e s - although there are o u t l i e r s i n sub-
a t l a n t i c regions, e.g. the Alps. 
Syntaxonomy 
This type o f vegetation has been described separately from the 
bog communities since 1933 when Schwickerath erected the Ul_ici^o-
Eri^cj^on t-ejbral_ici_s (syn.: Trj.cho2h£r£-Erj^ ci^ on _tejtrali^ci^B Duvign. 
1947) although Vlieger (l937) placed them i n the W]£n£h£S2ori£n 
which was included, along w i t h the Spha^nlon f}isG± of ombrophilous 
bogs, i n the £cheuchz£ri_e^al^ia ( c f . above). Another c l a s s i f i c a t i o n 
was siiggested.by Passarge (1964) who placed the Eri^ci^on, and the 
c^i_r£.i£n_ca^ espi^ tosi^  Oberd. 1957? i n the new order Junc£tali_a 
_squa^ r£si^  which comprised the damp wet oligo t r o p h i c communities o f 
the Na£d£-£a]^lunet£a; t h i s has not come in t o general use. More 
common (Lohmeyer e t a l 1962, Oberdorfer 1962, Oberdorfer et a l I967) 
has been the c l a s s i f i c a t i o n of bogs i n the a t l a n t i c sector w i t h i n 
the Eri_ci_on which was the only a l l i a n c e recognised i n the amended 
Eri^c£-Spha£netali^a Schwick. 1940. These bog communities now form 
p a r t of the Eri^c£-Spha^i.on of the Spha^£tal_ia_mag£ll^ani£i (see 
below). 
Character species 
To Moore's (1968) group of 
Erica t e t r a l i x 
Trichophorum cespitosum ssp. germanicum 
Juncus s^aiarrosus 
Sphagnum compactum 
may be added Qymnocolea i n f l a t a and Zygogonium ericetorum from 
Westhoff and den Held (1969). 
I t i s apparent from Moore's Table I that both Erica and 
Trichophorum are also widespread through the commianities of the 
Eri^c£-Spha£nion o f the Spha^£tali_a, and that several of the 
d i f f e r e n t i a l s o f t h i s a l l i a n c e are equally frequent i n the Eri_ci_on 
te_tra,lici^s. As a consequence, Moore describes the d i f f i c u l t y of 
determining whether the poi n t of major d i v i s i o n of the class should 
be to separate out the two orders Eri.c£tali^ a and Sphagnet£li^a as he 
has done, or to include w i t h i n the same order a l l the a t l a n t i c 
vegetation ( i . e . both wet heath, Eri_ci_on, and bog, Eri^c£-Sphagnion) 
leaving the true continental bog communities i n the other 
( c f . Lohmeyer e t a l 1962, Oberdorfer et a l ^Q^ ;7^  mv ^ ^ 2 i ^yol). The chief 
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considerations i n f l u e n c i n g Moore's subdivision of the class have 
already been mentioned. The a l l o c a t i o n of a group of Aufnahmen to 
the Eri^ci^on may, however, present some problems. A decision w i l l 
be influenced by the number of Erici^on/Erj^C£tali^a characters 
present, the necessity o f almost complete absence o f Spha^£tal_ia 
characters (Moore's table shows only a l i t t l e overlap o f these in t o 
the Eri_ci.on) and the general physiognomy (wet heath or bog) of the 
vegetation. I n a d d i t i o n , peat depth can provide confirmatoiy 
evidence. 
on 
A l l the species l i s t e d above are commor/bogs and wet heaths 
throughout B r i t a i n and are absent only where suitable habitats are 
la c k i n g ( c f . the class character species) but Gymnocolea i s also 
found on moist gravel, s i l t and sand. 
A l l except Zygogonim are knovm to be present i n Upper Teesdale 
and have been recorded during the present study; Erica^Trichophoram., 
Jvincus squarrosus and Sphagnum compactum occur i n vegetation o f the 
Er^ci^on but are also i n th a t o f the Eri^c£-&pha^i.on; Gymnocolea i s 
i n the l a t t e r only ( c f . Table I ) . 
The only nodum of the Eri^c_ion ;te±Tal±o±8 which has been 
distinguished on Wioddybank P e l l i s the 
Nodum w i t h Erica and Triohophorum (Mapping u n i t 23) 
Table XXVIII, Pig. XI a) 
The i n t e r - r e l a t i o n s h i p s between the Eri^ci_on and Eri^ c£-gjhagni£n 
already described on a north European scale are also shown by the 
analyses from Widdybank P e l l . The constancies of the d i f f e r e n t i a l s 
of the three 032_C£C£0-Sphagnejtea noda are given i n Table XXIX and 
the f i e l d key shown i n Fig. XI a) also incorporates a l l three noda. 
Prom t h i s table and f i g u r e i s seen the common possession by mapping 
u n i t s 23 and 24 ( i n p a r t i c u l a r ) o f a number of d i f f e r e n t i a l s , 
several o f which are also a l l i a n c e character species: Erica and 
Trichophorum f o r the Eri_cion, Narthecium f o r the Eri_C£-Sphagnio£ 
( c f . also Table I ) . 
* This treatment d i f f e r s from that given to the other classes 
i n which two alliances are represented on the F e l l , but i t i s 
f e l t to be more meaningful than the use of separate f i e l d keys. 
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The Phanerogam members of the d i f f e r e n t i a l species group -
E r i c a t e t r a l i x , Trichophorum cespitosum ssp. germanicum, Juncus 
squarrosus ( a l l a l l i a n c e characters), Narthecium ossifragum, 
Calluna v u l g a r i s , Eriophorum angustifolium and Nardus s t r i a t a -
a l l feature prominently i n vegetation of the nodum; Trichophorum 
i s usually f a i r l y evenly dispersed whereas the others occuj? as 
clumps or rosettes of various sizes. The d i f f e r e n t i a l s Sphagnum 
tenellum (a class character), Cladonia u n c i a l i s , C. furcata and 
C. arbuscula and the companion Rfaacomitrium lanuginosum,are the 
c h i e f components of the ground layer. . The shoots of Trichophorum 
are about 30 cm t a l l and those of Erica and Calluna are between 
5 and 20 cm i n height. The mean species number of 15> the lowest 
f o r any nodum on the P e l l , i s only f r a c t i o n a l l y lower than those 
f o r the noda of the Eri^c£-Spha^i^on. Total cover i s 8C^ to 90^; 
a p a r t i a l l y exposed peat surface i s one of the c h a r a c t e r i s t i c 
features of the a l l i a n c e . Phanerogam cover {^Cff> to 75^) i s usually 
less than that of thd Cryptogams {30^ to 90^). 
The nodum i s of somewhat r e s t r i c t e d occurrence and i t s t o t a l 
area i s very much less than that of the bogs of the Eri_c£-Spha^j^on. 
>niere present, i t i s often a member of a small-scale mosaic, c h i e f l y 
w i t h vegetation of mapping u n i t 28 of t h i s other a l l i a n c e . The 
ground surface i s usually s l i g h t l y sloping - up to 10°) 
Large hummocks of mapping u n i t 28 (the nodum with Empetrum and 
SphagtiTO: recurvum) , dominated by Calluna and Eriophorum vaginatum, 
were formerly present on the western side of the F e l l adjacent to 
the Tees w i t h the nodum wit h Erica and Trichophorum J^etween them on 
the Whin S i l l . A small area of a s i m i l a r complex remains above top 
water l e v e l on the south-west comer of the F e l l ; f u r t h e r small 
patches are i n the main area of blanket bog on the P e l l and aroimd 
below the limestone escaroment the edges of Red and Tinkler's Sike bogs/ I n a l l ^fiese'places 
small-scale erosion has broken up the continuous vegetation cover on 
deep peat and mapping u n i t 23 has developed on the t h i n peat over 
the Whin S i l l . Comparable mosaics are sometimes formed between t h i s 
mapping u n i t and no. 31 of the an£ejtr_ion ni£ri_ i n s i m i l a r habitats 
where the blanket bog has become s u f f i c i e n t l y dried out to be 
replaced by dry heath. The thinning out of the peat cover which 
takes place a t the margins of the blanket peat (mapping u n i t 28) 
covering the top of the P e l l may also provide suitable conditions f o r 
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mapping u n i t 23, e i t h e r on i t s own or as a complex with no. 26 of 
the Sn^e^ri^on. 
The separation i n the f i e l d of these two mapping u n i t s - the wet 
heath i n the 0_3^c£C£O^S£hagnejtea, and the wet heath of the normally dry 
heath vegetation of the air^ejfcri^on - i s not always straightforward but 
u s u a l l y Narthecium and J\incus sq.uarrosus prove good d i f f e r e n t i a l s for 
mapping u n i t 23 against Molinia f o r no. 26. T h e i r general 
physiognomy and topographic locations also provide aids to t h e i r 
separation. The f l a t r a t her open communities of mapping u n i t 23 
most frequently colonise the peat between the blanket bog hummocks 
(m.u. 28) w h i l s t mapping u n i t 26 forms e i t h e r free-standing hummocks 
i t s e l f or e l s e a heathy border around those of mapping u n i t 28. 
I t i s apparent from both Table XXIX and F i g . XI a) that there 
are a l s o f l o r i s t i c resemblances between the no dam with E r i c a and 
Trichophorum and mapping u n i t 24 of the Eri_c£-Spha^ipn. S i x species 
a t t a i n high constaiicies i n each and they share the same dominants. 
However, each nodum (or^K.nodal group i n the Eri_c£-Spha^i^on) has a 
nvimber of i n d i v i d u a l d i f f e r e n t i a l s , e.g. Juncus squarrosus and Nardus 
s t r i c t a f or mapping u n i t 23 and Briophorum vaginatum and Sphagnum 
papillosum for no. 24. I n addition, d i f f e r e n t topographic locations 
are occupied because although both develop i n places with some water 
movement, the small patches of the nodum with E r i c a and Trichophorum 
i n the mosaics described above contrast v i v i d l y with the large f l a t 
t r a c t s of the nodum with Narthecium and Trichophorum (m.u. 24). 
The syntaxonomy and c l a s s i f i c a t i o n of the -nodum 
Table XXX, Pig. XI b) 
Moore's (1968) r e c l a s s i f i c a t i o n of the 022:c£C£o-S2ha3^e_tea 
includes d e t a i l s of species frequencies and b r i e f descriptions of 
the a s s o c i a t i o n s of each of the three a l l i a n c e s . The N-odum with 
E r i c a and Trichophoirtm f a l l s on both f l o r i s t i c and d e s c r i p t i v e 
grounds within the 
AB£0£iati_on Nartheci£-Eri^c£lnam_t£tral^i£i£ Moore (1964) I968 
one of the three a s s o c i a t i o n s described for the Eri_ci.0n jbejtrali^ci_s. 
The Widdybank nodum and Moore's d e t a i l s of the association are 
compared i n Table XXX together with other analyses of c l o s e l y r e l a t e d 
B r i t i s h vegetation which have become a v a i l a b l e since Moore's study. 
The designations of a s s o c i a t i o n character and d i f f e r e n t i a l species 
and companion species are taken from Moore's table. A l i s t of 
I 6 l - a 
SUMJLAEI OF THE GOMPONMTS OF THE 
NARTHECIO-ERIGETUM TETRALICIS 
ASSOCIATION NAHTHECIO-ERICETUM TETRALICIS 
Moore (1964) I968 
Narthecio-Sphagnetum a c u t i f o l i i eiaatlanticiim 
Duvign. 1949 (Moore I968) 
Trichophoreto-Callunetum McV. & R. 1962)(MCV. & R. I962,) 
Molinieto-Call^lnetuIn McV. & R. I962 ) ^ ^^^^^ -"-^ ^^  ^ 
Trichoplioruiii cespitosum nodum Edgell I969 
Nodum w i t h Erica and Trichophomm 
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the components of tlie association i s given on the facing page, 
Moore notes t h a t the Narthe£i£-Eri^c£tim_t£traM£i£ i s 
"abundant i n the extreme a t l a n t i c regions on shallow, wet peat". 
Column 4 i n 'Sable I of h i s paper ( c o l . A i n Table XXX of the 
present study) i s composed of analyses from the west and central 
S c o t t i s h Highlands (McVean and R a t c l i f f e 1962) , Normandy(Duvigneaud 
1949) and I r e l a n d (Moore, unpublished). The geographical extent 
o f the association can now be extended to Skye ( c o l s . D and E, 
Birks 1969) north Wales - Cader I d r i s ( c o l . C, Edgell I969) and 
nor t h England where Widdybank F e l l ( c o l . B) i s i t s only l o c a l i t y ; 
i t i s absent from Moor House,(cf. Eddy, Welch and Rawes 196^. 
Widdybank and the eastern Cairngorms ( c f . McVean and R a t c l i f f e I962) 
provide some o f the most easterly s i t u a t i o n s of the association. 
Although Birse and Robertson (1967) have described from the Lamme3>-
muirs a "wet Callima moor", which i s undoubtedly a member of the 
Eri^cj^on jtejfcrali_ci_s, t h i s lacks the characters and d i f f e r e n t i a l s o f 
the Narthe£i£-Eri^c£lRm_te_t£al_i£i£. I t may be noted that these 
Eri^ci^on communities reach much f a r t h e r north and west than Bridge-
water's (1970) Eri^cjtejtrali^x_h£aths (a grouping of equivalent rank 
to the Eri_ci_on _tejtral_ici^s) which mere recorded only south of a l i n e 
from mid-¥ales to east Yorkshire. With the present state of 
B r i t i s h phytosociological laiowledge, however, such d e t a i l s o f 
d i s t r i b u t i o n as we l l as the following information on a l t i t u d i n a l 
range can be regarded as only approximate. On Cader I d r i s , and on 
Widdybank F e l l the association occurs between 1,300 and 2,500 f t 
(396 and 762 m) and 1,500 and 1,700 f t (457 and 518 m) respectively, 
but t h i s range i s s u b s t a n t i a l l y increased i n Scotland where the 
association i s found from sea-level to 3>0(E)ft (914 m). 
The v a r i a t i o n i n physiognomy of the association as a whole i s 
not much d i f f e r e n t from that o f the Widdybank nodum. Trichophorum, 
Calluna, Erica, Narthecium and, i n some cases, Molinia are a l l 
prominent i n the vegetation the height o f which i s between 15 and 
30 cm. Rhacomitrium lanuginosum and various Sphagnum species 
(papillosum, tenellum, plumulosum) are also p l e n t i f u l and t o t a l cover 
l i e s between 80^ and lOOfo. The ground i s usually slping - often up 
to 1 5 ° and i n some parts o f Scotland to 30° - and thus does not allow 
the development of the deep peat required by the communities of the 
Erdco-Sphagnion occurring i n the same l o c a l i t y The 
^Dundance i n the 
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association 
/ o f Eri^c£-Spha£nion character and d i f f e r e n t i a l species previously 
mentioned as a feature of Eri_ci^on jte_tral_ici^s communities, i s 
evident from Table XXX; the in c l u s i o n of some £ari£i£n_curjto-
ni£^ ra^ e species, e.g. Vio l a p a l u s t r i s , Carex nigra, i n the 
association characters i s i l l u s t r a t i v e of the occurrence of water 
movement through the vegetation. 
The communities of the Karthe£i£-Eri_C£lAim_t£traM£i£ on Skye 
are t r a n s i t i o n a l to the P^ leuro£ia ^ vpurea, - Eri_C£ j t e j t r a l i x 
as£0£iati_on Br.-Bl. et Tx. 1952 emend Moore (1964) I968 whose 
character species are also given i n Table XXX. This association 
- i s an a t l a n t i c member of the Ei?ic£-Spha^i^on. Moore notes i t s 
a f f i n i t y to the E r i c i o n and gives a nximber of d i f f e r e n t i a l s which 
i t shares w i t h the associations o f t h a t a l l i a n c e . The Pleoroz^ia 
purpurea - Eri^ca, Jtejtralix a,ss_0£iati^ on, however, has many more 
Spha^£tali^a and fewer Eri^ci^on d i f f e r e n t i a l s than the Skye members 
o f the l[arthe£i£-Eri^ c£lnjm_t£tral_i£i£. 
The'.syngystematic placing of the Nodum wit h Erica and 
Trichophorum rn -un T =: Table I 
The nodiim f u l f i l s the general c r i t e r i a o u t l i n e d above f o r 
membership of the Eri_C£tali_a and Eri_ci^on jtejtr£l_ici_s despite the 
paucity o f character species o f the 022;^c£C£0-S£hagne_tea,. Four of 
the f i v e order and a l l i a n c e characters are present, three with 
high obnstancies:, and Sphagnetali^a characters are v i r t u a l l y absent. 
Although several Eri^c£-Spha^i^on characters occur w i t h i n the nodum, 
only Uarthecium i s of high constanqy-- (IV) and such occurrences are 
i n keeping w i t h communities of the Bri^oi^on i n general. The nodum 
develops on peaty substrata which are less than one metre i n depth 
(see below), another o f the features of the all i a n c e described by 
Moore. Character species o f other higher \ i n i t s of c l a s s i f i c a t i o n 
are rare; mention may be made of the Nard£ta.lia character 
tardus s t r i o t a and the £ari£e_tal^ ia ni£rae/Cari^ ci_on £urt£-ni£ra£ 
character Carex echinata w i t h C-onatanc.ies o f I I I and I I respectively. 
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The s o i l s o f the podum w i t h Erica and Trichophorum 
Table XXXIII and Pig. X I I 
These are discussed below i n conjunction w i t h the s o i l s of 
the oCnodal group w i t h Calluna and Eriophorum vaginatum; the 
schematic p r o f i l e s and tabulated features of both types are shown 
together. 
Order : SPHAJStTETALIA MAGELLMICI (Pawl. I928 p.p.) 
Moore (1964) 1968 
The order i s composed of hummock and hollow forming blanket 
and raised bogs which have almost always developed on oligo-trophic 
and very deep peat. They are characterised by abundant Sphagna 
i n the ground l a y e r and by such species as Eriophorum vaginatum, 
Andromeda p o l i f o l i a and Vaccinium osycoccus i n the f i e l d layer. 
Westhoff and den Held p o i n t out that there are close successional 
r e l a t i o n s h i p s i n both b u i l d up and decay beti-reen these communities 
and those o f the ^ cheuchz£ri^e_;^ain which i s placed the vegetation o f 
soligenous blanket bog channels. 
I t i s c u r r e n t l y believed (Westhoff and den Held I969) that the 
order i s confined to the eurosiberian region w i t h i t s "centre o f 
g r a v i t y " i n the sub-atlantic to continental parts. Miyawaki (1968), 
however, has speculated t h a t the Japanese raised bog vegetation 
should also be placed i n t h i s order, althovigh he recognises that 
u l t i m a t e l y i t may come to be assigned to a d i f f e r e n t one w i t h i n the 
class. 
Syntaxonomy 
The complex syn taxonomy of t h i s order which cuts r i g h t across 
very many other c l a s s i f i c a t o r y schemes i s very i n t e l l i g i b l y given by 
Westhoff and den Held who c i t e the Ledetalia j ) a l u s t r i s Nord. 1936 
as amended by Oberdorfer (1957) as i t s only exact equivalent. The 
Dutch authors note that the al l i a n c e names f o r the vegetation of 
bogs, sensu l a t o , used before I957 and i n some cases a f t e r that 
date (e.g. Oberdorfer et a l I967) - Spha^nion fu ^ c i , Br.-Bl. I915, 
&phagni,on £uro£a£Ujm Schwick. I94O and Va£inato-S£ha2g2ai£n_europaeuiQ 
Duvign. 1949 - are not synonymous with the Sphagn£tali^a_mag£ll.ani£i 
since some of the communities placed by Moore i n the Eri_C£-Sphagn_ion 
o f t h i s order were included under these other systems i n the 
E^ipiP^L iplFS.-'-iPi^ or i t s equivalent (see above). This was a 
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consequence of the close r e l a t i o n s h i p between the Eri^ci^on and the 
B r i^C£-Sp hagnj^on. 
Character species 
The f o l l o w i n g l i s t taken from Moore's paper i s sub s t a n t i a l l y 
the same as tha t of Westhoff and den Held. Sphagnum f a l l a x i s 
given by the l a t t e r authors only and they regard Eriophorum 
vaginaturn and Sphagnum rubeHum as transgressive class characters, 
b e l i e v i n g that only w i t h i n the Netherlands are these species v a l i d 
Sphagnetalia characters. This i s not substantiated by Moore's 
data and so they are retained as order characters. The species are: 
Eriophorura vaginatum Sphagnum magellanicum 
Vacciniiua 03q3rcoccus S. rubellum / 
Andromeda p o l i f o l i a S. recurvum ' 
Carex p a u c i f l o r a S. f a l l a x 
Polytrichum alpestre Cephalozia connivens 
Pohlia nutans ' C. macrostachya 
Mylia anomata Calypogeia sphagnicola 
Only Sphagnum f a l l a x i s unsuitable f o r use i n the B r i t i s h 
I s l e s since i t i s not recognised i n t h i s coiintiy. A l l the others 
are,more or less exclusively, members o f the f l o r a o f bogs and boggy 
moorland. Eriophorum vaginatum, found i n Scotland, north England, 
Wales and ce n t r a l I r e l a n d , i s one of the most widely d i s t r i b u t e d 
members of the group; Vaccinium and Andromeda.are c h i e f l y confined 
to the ce n t r a l p a r t o f t h i s range w h i l s t Carex pau c i f l o r a i s 
predominently i n north-west and central Scotland w i t h only 
scattered occurrences i n south-west Scotland and north England. 
Several o f the bryophytes - Sphagnum rubellum, S. recurvum, Pohlia 
nutans and Mylia anomala - are p a r t i c u l a r l y common i n suitable 
h a b i t a t s . 
Moore divides the Sphagtietal^ia i n t o two alliances: the 
Er_ic£-Spha^i^on f o r the a t l a n t i c regions where snow l i e s on the 
bogs f o r only a short time i n winter, and the Sphagni_on fu£c_i of 
the continental and boreal parts w i t h t h e i r more harsh winters. 
If. 
A s i m i l a r lack o f synonymy i s also true f o r the order,the 
Sphagn£ta,li_a_fus£i Tx. 1955* coii"taining "t^ie Sphagmon fasci_ Br.-Bl. 
1915 since i t i s the only a l l i a n c e present, o f f Bohmeyer et a l 1962, 
Oberdorfer et a l 1967-
^ Sphagnum recurvum ssp. recurvum var. parvulum Warnst. 
i n Westhoff and den Held - not distinguished to t h i s l e v e l i n 
B r i t a i n . 
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A l l . : Sphagnion f u s c i B r . - B l . (1915) I920 em. Moore (1964) I968 
3 — — — — — — — — — — 
This a l l i a n c e i s widespread i n the bo real-continental zone, 
including much of S i b e r i a , but extends i n a species-poor form into 
a t l a n t i c Europe and i s represented i n the Netherlands, Denmark and 
north Germany (Westhoff and den Held I969) as well as i n Scotland. 
I t s communities are more oligo-trophic than those of the Eri^co-
Spha^i^on. 
Syntaxonomy 
As a r e s u l t of Moore's work, the syntaxonomy of the a l l i a n c e 
i s , as with most other parts of the c l a s s , complex. I t o r i g i n a l l y 
encompassed a greater f l o r i s t i c v a r i e t y of bog vegetation types from 
a l a r g e r geographical area and, as such, was synonymous with the 
l a t e r terms o f Sphagiion euro£a£um Schwick. I94O and Vaginajto-
Spha^j^on £uro£a£um Duvign. 1949. Moore's amendment of the a l l i a n c e 
gives a c l a s s i f i c a t o r y u n i t which i s even more r e s t r i c t e d i n scope 
than the continental sub-alliances erected by Schwickerath and by 
Duvigneaud - Sphagnion £ontinen_tajLe Schwick. 1940 and Spha^i^on 
medi£-fa£c_i Buvign. 1949 r e s p e c t i v e l y - since he places i n the Eri_c£-
Sphagnion some of the vegetation which i s included i n these a l l i a n c e s . 
The complete synonymy i s given by Westhoff and den Held (1969) vh-o 
note that the only exact equivalents of Moore's conception of the 
Spha£ni.on fusci. are the 025^c£C£o-J^£tri£n_h£imajDhrodi_ti Nordh. 193^ 
sensu R. Tx. 1937 and the Bu-fu.s£i£n Du Riet z 1950. 
Character species 
Moore l i s t s the following: 
Ledum p a l u s t r e Sphagnum fuscum 
Rubus chamaeraorus Dicranum undulatum 
Vaccinium mictocarpum Cephalozia media 
Empetrum hermaphroditum Calypogeia neesiana 
Chamaedaphne c a l y c u l a t a C e t r a r i a i s l a n d i c a 
Trichophorum cespitosiim C. a l p e s t r i s 
ssp. cespitosum 
Most of these are repeated by Westhoff and den Held who also 
include Ledum groenlandicum. The value i n B r i t a i n of the character 
species i s as y e t d i f f i c u l t to decide; a few aire absent altogether 
but s e v e r a l are much more widespread than the general description and 
d i s t r i b u t i o n of the a l l i a n c e (given above) would seem to indicate. 
Sphagnum fusciJin ahd Rubus chamaemorus are often ab\mdant i n 
upland bogs (Rubus i n moors a l s o ) i n Scotland, north England and 
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n o r t h Wales; Vaccinium microcarpum and Bnpetrum hermaphroditum are 
present i n bogs i n the east Scottish Highlands and on moorfi, usually 
above 2,000 f t (6lOm) i n c e n t r a l and north-west Scotland and i n 
the Lake D i s t r i c t . The d i s t r i b u t i o n of Trichophorum cespitosum ssp. 
cespitosTim i s imperfectly known since i t has only r a r e l y been 
separately i d e n t i f i e d from the other sub-species. Ledum palustre 
i s s aid to grow on Flanders Moss, a raised bog near S t i r l i n g 
(Clapham, T u t i n and Warburg 1962, Martin I965) but others have named 
t h i s population as L. groenlandicum ; both species are occasionally 
present elsewhere as escapes. The habitats of Bicranum undulatum^, 
Gephalozia media, Calypogeia neesiana, Cetraria islandica, Cladonia 
a l p e s t r i s and G. sq.uamosa include peat bogs; Calypogeia and 
Cladonia a l p e s t r i s are both very rare (McVicar 1926, Dixon 1954j 
Watson 1966, Duncan 1970); Chamaedaphne i s non-British. 
Several species act as d i f f e r e n t i a l s of the Sphagnion fu£ci^  
from the Br_iC£-Spha^i^on. They are: Bnpetrum nigrum, Betula nana, 
Vaccinium uliginosiun, V. v i t i s - i d a e a , Cladonia r a n g i f e r i n a and 
C. arbusoula. A l l occur i n B r i t a i n , c h i e f l y i n central and north-
west Scotland but the Phanerogams and Cladonia arbuscula extend 
i n t o north England and i n many cases i n t o north Wales and Ir e l a n d 
also (Perring and Walters 1962). Their habitats include mountain 
bogs'l' i u several species are found i n moors, woods and heaths i n 
a d d i t i o n but t h i s v a r i e t y i n habitat i s a feature of d i f f e r e n t i a l 
species. 
The value of Moore's character and d i f f e r e n t i a l species f o r 
the Spha^ion fUsci^ i s s t r i k i n g l y reinforced by R a t c l i f f e ' s (19646) 
d e s c r i p t i o n of the upland Scottish Calluna-Eriophoirun bogs and 
especially i n t h e i r separation from those i n the lowlands with the 
same dominants. Mention i s made of the presence of Vaccinium 
microca3?pum, Bmpetrum hermaphroditum (both characters), Vaccinium 
v i t i s - i d a e a , Empetrum nigrum, Betula nana, the Cladonia asbuscula -
C. r a n g i f e r i n a group ( a l l d i f f e r e n t i a l s ) and the absence o f 
Myrica gale, an Er_ic£-Spha^_ion character. R a t c l i f f e also places 
»^ Tuxen(l968) : personal communication 
/ syn.: Dicranum bergeri Bland^ i n Westhoff and den Held 
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the emphasis on Sph^agnion fiisc_i species (although not under t h i s 
heading) i n his p o r t r a y a l o f the mountain Empetrum - Eriophorum 
bog ( o f . also the e a r l i e r descriptions o f these vegetation types 
as £al_lunet£ - Eri£phO£etum and an£e_tr£t£ - Eri_0£h£r£tiuii 
respectively i n McVean and R a t c l i f f e (1962)). 
These are the only d e f i n i t e members o f the S£hagni£n-fus£i i n 
B r i t a i n b u i , even so, they have a f f i n i t i e s w i t h the Eri_c£-Sphagni^ on 
( c f . Moore I9681) .b".-': The upland blanket bogs of north England and 
no r t h Wales are r e l a t e d to the Sphagyiion. fusci_ w h i l s t being members 
of the other a l l i a n c e . G?hese. relationships are discussed below i n 
connection w i t h the a f f i n i t i e s of the Sphagn£ta,lia vegetation of 
Widdybank P e l l . 
- A l l . : _ Erico-Sphagnion Moore (1964) I968 
The bog communities of t h i s a l l i a n c e extend from the sub-
a t l a n t i c i n t o the boreo-atlantic regions, i.e., from west I r e l a n d to 
west Germany and south Sweden. 
Syntaxonomy 
The formation of t h i s a l l i a n c e has involved a d i v i s i o n both of 
all i a n c e s which covered a greater varie-ty> f l o r i s t i c a l l y and 
geographically, o f bog communities (e.g. the Spha^i,on £uiro£aetm 
Schwick. 1940, Va£inajto-S£hagni£n euro£a£um Duvign. 1949 and the 
Andj£m£d£-Spha^i^on £uro£a£um Doing 1963)) and alliances which 
included wet heaths as w e l l as bogs i n the a t l a n t i c regions (e.g. 
Oy^cocoo-BTioiop. Nord. 1936, Eri^ci^on _te_tral_ici^s Schwick. 1933 emend. 
(Oberdorfer 1962, Oberdorfer et a l I967)) . The alliance does not 
correspond w i t h the sub-alliance f o r a t l a n t i c bogs of eit h e r 
Schwickerath or Duvigneaud. I t i s equivalent to much of the sub-all. 
Spha^i_on atl^anti_cmi Schwick, I94O plus p a r t of the sub-al l . Sphagnion 
£ontinen_tal^ e Schwick. I94O and s i m i l a r l y to the greater p a r t of the 
s u b - a l l . Sphagni_on £U£il^ l£si_ Duvign, I949 plus some of the su b - a l l . 
Spha^ion medi£-fasc_i Duvign. I949 (Westhoff and den Held I969) • 
I t also includes p a r t of the Narthe£i£n Vanden Berghen 1958; the 
rest i s placed i n the Bri_cion (Westhoff and den Held I969). 
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Character species 
Moore suggests the following: 
Myrica gale Sphagnum papillos\im 
Narthecium ossifragum S. plumulostun 
Drosera intermedia S. imbricatum 
Odontoschisma sphagni 
However, the only a l l i a n c e character given by Westhoff and den 
Held i s Sphagnum papillosum and these authors note that although 
Sphagnum imbricatxim i s a v a l i d Eric£-Spha£piiQn character i n the t r u l y 
a t l a n t i c regions, i t i s present i n vegetation t r a n s i t i o n a l between 
t h i s a l l i a n c e and the £a£i£i£n_curjto_nig£aje i n the sub-atlantic 
lowlands of the Rhineland, Westphalia and part of the Netherlands. 
Nevertheless Sphagnum imbricatum appears to act as a character 
i n B r i t a i n and, as with Drosera, Myrica and Sphagnum plumulosiim, i s 
found p r i n c i p a l l y i n the north and west p a r t s of the country 
e s p e c i a l l y i n Scotland and I r e l a n d (Proctor 1954} Perring and 
Walters 1962). A l l occur c h i e f l y i n damp peaty places as do 
Sphagnum papillosum and Campylopus flexuosus which are both more 
d e f i n i t e bog species and are widespread i n B r i t a i n (Proctor 1954) 
Clapham, Tut i n and Warburg 1962, Watson I 9 6 6 ) . Each charactert 
except Drosera intermedia and Myrica gale r i s present on Widdybank 
JFell i n vegetation of the Eri_c£-Spha^i_on. 
There are s e v e r a l species which, w h i l s t not confined to the 
a l l i a n c e , d i f f e r e n t i a t e i t from the Spha^i^on fu£Ci^ (Moore I968); 
some, of t h e i r - B r i t i s h h a b i t a t s are s u i t a b l e for the a l l i a n c e (Clapham, 
Tuti n and Warburg 1962, Watson I966, Duncan 1970). 
These d i f f e r e n t i a l species are: 
E r i c a t e t r a l i x Campylopus flexuoses 
Molinia caerulea Hypnum cupressiforme 
Ryhnchospora alba Leucobryum glaucum 
Eriophorum angustifolium Cladonia impexa 
A l l are present i n bog vegetation ( i n t e r a l i a ) of Widdybank P e l l 
with the exception of Rhynchospora which i s absent from the area 
altogether having a somewhat oceanic, d i s t r i b u t i o n pattern. 
Leucobryum, not recorded i n t h i s survey, occurs i n mapping u n i t 24 
west of T i n k l e r ' s Sike . 
•V Bradshaw (1972) : personal commiinication 
- 169 -
Two noda belonging to the Eri^c£-Spha£nion have been distinguisted 
on Widdybank P e l l . Together they form the 
^^^^ Nodal group w i t h Calluna and Eriophorum vaginatum 
(Mapping u n i t s 24 and 28) 
Table XXXI, Pig. X I I a) 
The key-card used i n the f i e l d i s given i n Pig. X I I a) facing 
the description o f the nodum wit h Erica and Trichophoinjm,and the 
rel a t i o n s h i p s of the nodal group to the nodum wit h Erica and 
Trichophorum i s shown i n Table XXIX. 
The d i f f e r e n t i a l species group comprises Callima v u l g a r i s , 
Eriophorum angustifolima, Erica t e t r a l i x ( a l l also present i n mapping 
•unit 23), the class character Sphagnum rubelliim, the order characters 
Eriophorum vaginatum and Mylia anomala and the all i a n c e character 
Sphagmoffl papillosum. The mean species number i s low, below 20, and 
cover i s generally complete. Two noda are included i n the group; 
both develop on t e r r a i n which i s almost f l a t . 
Nodum w i t h Nartheciixm and Trichophorum (Mapping u n i t 24) 
The nodum d i f f e r e n t i a l s Narthecium and Trichophorum are 
constant; the other members of t h i s group - Sphagnum t e n e l l m , 
S. cuspidatum, Carex r o s t r a t a and Cladonia impexa - are less 
frequent but are l o c a l l y abundant. The usual appearance of the 
vegetation i s an open patchwork of these d i f f e r e n t i a l Phanerogams 
and of the nodal group d i f f e r e n t i a l s w i t h the occasional t o t a l 
dominance of one of these species. Sphagnum papillosum i s dominant 
i n the ground layer; i n addition to the hiammock forming species, 
e.g. Sphagnum rubellum shown i n Table XXXI, there arg^occasional 
hummocks of Sphagnum imbricatum ajid S. fusctun (although always 
associated w i t h the l a t t e r are species of mapping u n i t 28); Cladonia 
arbuscula i s occasionally prominent. Two of the hummock formers, 
Sphagnum magellanicum (an order character) and S. plumulosum (an 
a l l i a n c e character), are confined to t h i s mapping u n i t as are the 
companions Cladipodiella f l u i t a n s and Cladonia lancialis. The 
shrubs are between 10 and 20 cm high and the Sphagnum hummocks vary 
between 10 and 40 cm above the general ground l e v e l . The cover of 
the ground layer, mostly Sphagnxjm spp. i s about 80^ and i s usually 
greater than that o f the shrub-herb layer which i s only 50^ to 60^. 
The d i f f e r e n t i a t i o n o f t h i s nodum from mapping u n i t 23 i s not always 
stra i g h t f o r w a r d ; the c r i t e r i a employed are described above. 
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The nodum covers several thousand square metres of ground i n 
the bog expanse on e i t h e r side of Tinkler's Sike below the sugar 
limestone escarpment. A much smaller area formerly existed near 
the Tees immediately ^o ^ ' t l i of the dam. Another small patch of a 
few hundred square metres i s present on Widdybank Moss, which l i e s i n 
the midst of the blanket bog covering of the F e l l . I n a l l these 
places the t e r r a i n i s almost f l a t and the nodum i s often bounded by 
iaapping u n i t 28 or by a complex of t h i s and no. 31 i n an area of 
erosion; the l a s t combination occurs p a r t i c u l a r l y on the Ti n k l e r ) s 
Sike bogs. 
A l l the s i t e s of t h i s nodum have been palynologically 
investigated ; a t each, peat formation i n a basin i n the vmderlying 
bedrock commenced before the spread o f blanlcet peat i n A t l a n t i c 
times. These are not the only places on the F e l l where peat growth 
s t a r t e d early. The present vegetation of the other s i t e s i s eit h e r 
a iype of sedge marsh or the nodiim w i t h Empetrum and Sphagnum 
recurvum where drying out of the peat surface has commenced. The 
c o r r e l a t i o n o f mapping u n i t 24 with former basins which have remained 
extremely wet i s s t r i k i n g and complements the occurrence of mapping 
u n i t 28 on the general body of deep peat on the F e l l . 
Nodum wit h Empetrum and Sphagnum recurvum (Mapping u n i t 28) 
syn.: Eriophoretum v a g i n a t i Tansley 1939 
A large group of species, almost e n t i r e l y a l l bryophytes, 
d i f f e r e n t i a t e t h i s nodum from the other. Of these, only Empetrum 
nigrum, Polytrichum commune and, occasionally, Carex nigra, play 
any p a r t i n the physiognomy of the vegetation. The other species 
are; 
Calypogeia trichomanes Hypnum ericetorum 
Lophozia ventricosa Pleurozium schreberi 
Sphagnum recurvum P t i l i d i t i m c i l i a r e 
Plagiothecium undulatum Pohlia nutans 
Aulacomnium palustre Campylopus flexuosus 
Rhytidiadelphus lereus 
V Turner (1971) : personal communication 
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The nodal group d i f f e r e n t i a l s Calluna v u l g a r i s and Eriophorum 
vaginatum and, to a lesser extent, Erica t e t r a l i x are foremost i n 
e s t a b l i s h i n g the structure and physiognomy o f the vegetation. The 
Eriophorum shoots may be dispersed amongst the others or t h i s 
species can be i n i t s tussocky form w i t h hummocks up to 20 cm high. 
The order characters Cephalozia connivens, Vaccinium o^ycoccus 
and Polytrichum alpestre occur i n t h i s nodum alone and the 
companions Dicran-um scoparium, Gladonia squamosa and Rubus 
chamaemorus are fomid only i n t h i s nodum o f the nodal group; the 
l a s t species i s occasionally prominent. The nodum may be veiy r i c h 
i n lichens; the c h i e f species i s Cladonia arbusciila together with 
C. chlorophaea and C. squamosa. The height of the shrubs i s between-
20 and 30 cm i the shoots of Eriophorum vaginatum sometimes reaching 
35 cm. 
The cover i s complete, Phanerogams and Cryptogams each 
occupying about 75/^ of the surface except a f t e r burning when the 
underlying peat i s esposed. The lowest values of twtal cover 
recorded i n such l o c a l i t i e s were 75^ and 80^ f o r Aufnahme nos. 5^5 
and 429 respectively. Other Aufnahmen (nos. 246, 466, 234, 215) 
made where regeneration i s taking place following burning several 
years previously, are included i n Table XXXI; apart from being, i n 
some cases, o f a lower species number, they are not s u b s t a n t i a l l y 
d i f f e r e n t from the others of the nodum. 
Mapping u n i t 28 covers a veiy high proportion of the surface 
of the F e l l . I t i s the predominant bog "type; most of the F e l l top 
i s covered by t h i s nodum as are the outer parts of the bogs below 
before the construction of the dam, 
the sugar limestone esca3?pnient and,/it occupied much of the land 
between the Birkdale Track to thg east and the Tees to the west. 
The t e r r a i n i s e i t h e r f l a t or gently sloping. Occasional hummocks 
of the nodum are s i t u a t e d on peat amidst the S_e£l£rj.o-M£s£b£omi£n 
vegetation of the limestone escarpment. Here, as around the edge 
of the F e l l top blanket bog, the nodum w i t h Empetrum and Sphagnum 
recurvum i s usually surroiinded by an uneven rim of e i t h e r ijiapping 
u n i t s 26 or 31 of the Sn£et^rion or of no. 23. I n places of erosion 
on both the F e l l top and Tinkler's/Red Sike bogs the extreme edges 
of the channels which cut i n t o mapping u n i t 28 are occupied by 
mapping u n i t 31, a dry member of the Em£e_tri_on. The mosaic of 
mapping \mits 28 and 23 i s mentioned above. 
- 172 -
The syntaxonomy and c l a s s i f i c a t i o n of theOC-riodal group 
Table XXXII Pig. XI b) 
Moore (1968) distinguishes three associations within the 
Eri^C£-Spha^i,on: the Pl£uroz_ia £urpur£a - Ejrica _te_tralix 
ass_ociatiqn B r . - B l . et Tx. 1952 emend Moore (1964) I968 of 
lowland blanket bogs, u s u a l l y below 1 ,000 f t (305m), i n west 
Scotland and west I r e l a n d ; the Eri^c£-Sphagn£t}m_mag£l2^a£i£i 
Moore (1964) I968 comprising west European r a i s e d bogs ( a topo-
graphical d e s c r i p t i o n which can now be enlarged); and the Jaocinio-
Eri_c£tum_t£traM£i£ Moore I 962 of upland blanket bogs i n I r e l a n d , 
England, Wales and south Scotland. The l a s t two associations are 
represented on Widdybank P e l l by mapping u n i t s 24 and 28 
r e s p e c t i v e l y . I n Table XXXII these noda, the relevant data from 
Moore (1968) and d e t a i l s of r e l a t e d B r i t i s h vegetation not included 
by him are shown. Also included i n Table XXXII ( c o l . P) i s the 
S c o t t i s h vegetation already mentioned which i s a member of the 
Sphagni^on fu£ci^ although c l o s e l y r e l a t e d to the Va£cjJiio-Eri£etum 
_t ejb r a l i^c i_s. 
No character species for e i t h e r the Erj^C£-Spha^£tum 
ma^el^lanicd. or the V^ a£cijii^ o;;rEri£etm are given by Moore. 
I n Table XXXII s e v e r a l species have been designated as 
d i f f e r e n t i a l s of each of these associations i n order that the •. 
d i f f e r e n c e s between them can be more c l e a r l y appreciated. 
Narthecium, Drosera and Sphagnum magellanicum are also abundant 
i n the Pl£uro£ia, £urpur£a - Eri^ca _te_traMx_a£s. and a l l those 
l i s t e d as d i f f e r e n t i a l s of the Igacclnlo-Ericetum t e t r a l i c i s except 
Juncus squarrosus, Yaccinium vitis^ridaea and V. m y r t i l l u s are named 
by Moore as characters of the S c o t t i s h Spha^nlon f}isc± vegetation 
( c o l . P) together with Carex bigelowii and Chamaepericlynaenum 
suecicum. As a consequence of the further d e t a i l s concerning 
the Va£cjaii^o-Eri£etuin jte_trali^c_is now a v a i l a b l e , i t i s suggested 
t h a t a l l Moore's character species except the l a s t two named above 
should be used as d i f f e r e n t i a l s of both vegetation types, one of 
which i s i n each a l l i a n c e of the Spha£n£tali_a. 
I n Moore's o r i g i n a l table delimiting the associations of the 
£x2;,c£C£o-S£ha^ejtea, there i s no transgression of these suggested 
d i f f e r e n t i a l species between the Eri^c£-Spha^£lnmjmag£ll^^ and 
the Vaccinio-Eri£et}m j t e j t ^ ^ This can be seen by a comparison 
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of c o l s . A, B, C and D with c o l . E i n Table XXXII since t h i s data 
i s taken from Moore's paper. With the addition to the table of the 
ex t r a data concerning the ass o c i a t i o n s , however, t h i s c l e a r - c u t 
d e f i n i t i o n i s l o s t . 
As£0£ia,ti_on ^  Erj^c£-Spha^£t^jmagell^ic^^ Moore (1964) I968 
Moore (1968) describes t h i s a s s o c i a t i o n as comprising the 
"humgock-hollow vegetation of the t y p i c a l r a i s e d bogs of western 
Europe". The communities he now includes i n i t were formerly 
dis t i n g u i s h e d as four separate associations defined p r i n c i p a l l y 
according to the i d e n t i t y of the dominant Sphagna i n the ground 
l a y e r but Moore has combined them i n the b e l i e f that the o v e r a l l 
f l o i i s t i c composition of each i s broadly s i m i l a r . The association 
extends from c e n t r a l I r e l a n d and Great B r i t a i n to north-west 
Germany and Belgium and v a r i a t i o n within i t i s accommodated by 
di s t i n g u i s h i n g a number of geographical races: extreme a t l a n t i c 
( c o l . a), s u b - a t l a n t i c ( c o l . B) and sub-continental ( c o l s . C and D). 
VJesthoff and den Held ( I969 ) and Dierschke (1969) follow Moore's 
b e l i e f i n the v a l i d i t y of a broad a s s o c i a t i o n but Tiixen ( I969) 
.Ee-gertg. M the opinion that there should be d i v i s i o n into four 
hummock-building a s s o c i a t i o n s and restores the Spha2n£tim_imb£i£ati, 
Spha^£inim_j)apj^llo£i, Spha£n£tm_m£di^i and Spha^£tum_fus£i as 
i n d i v i d u a l associations for|broadly,-|ii;eeeTaaiiantic, a t l a n t i c central 
and nordic-alpine parts of Europe r e s p e c t i v e l y . He i s able to 
i d e n t i f y the f i r s t three of these associations i n the o r i g i n a l table 
of the; >Plieuro_zia £urpur£a -_Eri£a_t£tral_ix as£0£iati^on i n I r e l a n d 
(Braiin-Blanquet and TCixen 1952) as wel l as within the Eri_C£-
Spha^£lnjm_magell_ani£i. I t . would nevertheless seem advisable to 
follow Moore's recent i n t e r p r e t a t i o n of the c l a s s i f i c a t i o n of t h i s 
vegetation s i n c e i t i s p a r t of an extensive survey of the c l a s s . 
The geographical races of the Eri^c£-Spha^£i5Wi_mag£ll_ani£i are 
c o r r e l a t e d with the presence, absence and r e l a t i v e abundance of 
Sphagnum species and of various Phanerogams. The extreme a t l a n t i c 
race ( c o l . A) found i n the c e n t r a l I r i s h lowlands i s characterised 
by a comparatively high frequency of Sphagnum imbricatum, the 
presence of i s o l a t e d hummocks of Sphagnum fus cum and the absence 
of S. recurvum.. The only other B r i t i s h vegetation included by 
Moore i n the a s s o c i a t i o n i s from west Wales and i s r e f e r r e d to the 
s u b - a t l a n t i c race ( c o l . B) also found i n coast a l parts of north 
174-a 
SroiMARY OP THE COtlPONMTS OP THE 
ERICO-SPHAGNETUM MAGELLMICI - SUB-ATLMTIC RACE 
ASSOCIATION ERIC0-SPHAGNETUI4 MAGELLANICI (Moore I964) I968 
Sub-atlantic race 
syn.: Sphagnetum Godwin & Conway 1939 
Type A moss, Type B moss Pearsall 1941 
Type 1 bog. Type 2 bog Chapman I964 
Lowland Calluna-Eriophorum bog R a t c l i f f e 1964 
Calluneto-Eriophoretum Sphagnum facies 
McV. & R. 1962 emend. R a t c l i f f e I966 
Calluna-Eriophorum vaginatum-Trichophorum- bog s.1. 
Birse & Robertson I967 
Rhacomitrium-Cladina nodum T a l l i s I969 + 
Prosera-Narthecium nodum T a l l i s I969 
Trichophoro-Eriophoretum-Erica facies ) McV. & R. 1962 
Trichophoro-Eriophoretum t y p i c a l facies ) „ „ ^^^^^\r.^r^ 
iii.W. oc K. lyoy 
Nod-um w i t h Narthecium and Triohophorum 
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Gennany and Holland i n which Narthecium i s quite common and 
Sphagnum recurvum i s present, often abundantly. I n the sub-
continental race, from north Germany and Belgium ( c o l s . C and D), 
Narthecium i s absent and both Sphagnum papillosum and Trichophorum 
cespitosum ssp. germanicum are absent or rare. The data from 
Widdybank F e l l and from other parts o f B r i t a i n which may now be 
added to the association f a l l w i t h i n the sub-atlantic race, a l i s t 
o f whose components i s given on the facing page. 
The B r i t i s h vegetation piaced i n t h i s race by Moore i s the 
&phagn£tujn of the coastal Tregaron bog which l i e s at 50 f't (l5ni) 
above sea-level (Godwin and Conway 1939). The other communities 
which are most " t y p i c a l " o f the race - i . e . have an abundance o f 
Drosera, Narthecium and Sphagnum magellanicum and a lack of 
Vaccinio-Ericetum Jbe_tr£li^ ci^ B d i f f e r e n t i a l s - are from t e r r a i n below 
1,000 f t (305m): -type 1 and type 2 bogs ( c o l . G) from Coom Rigg 
Moss i n Northumberland (Chapman I964) and the lowland Calluna -
Briophorum bog ( c o l . H) f3?om around the Solway F i r t h , the plains of 
the c e n t r a l lowlands and the land bordering the eastern Scottish 
Highlands ( R a t c l i f f e I9640). The Scottish s i t e s include both 
"raised" (as i n Northumberland) and "inteimediate" bogs. R a t c l i f f e 
(1964*) describes the l a t t e r as a variable topographic type forming 
a l i n k i n g series between t y p i c a l "raised" and "blanket" bogs. 
They may e x i s t under c l i m a t i c conditions intermediate between 
those of the two end points or be i n a regime suitable f o r blanket 
bog development when the intermediate bogs are topographically 
distinguished by having developed following the o r i g i n a l fen 
commixnities i n basins or channels i n the underlining bedrock. The 
l a t t e r d escription ^ p l i e s to both the Tri^cho£h£r£-Eri^O£h£r£tum-
Eri^ca £a£i£s ( c o l . I ) from Moor House (Eddy, Welch and Rawes I969) 
and the j^odum w i t h Narthecium and Trichophorum ( c o l . N) which 
extend the a l t i t u d i n a l range of the association to about 2,000 f t 
(6lOm) and 1,700 f t (518m) respectively. I t should be noted that 
the Widdybank vegetation was i n i t i a l l y mentioned ( R a t c l i f f e I966) 
as a Sphagnum facies of the C^ a]^ lun£t£-Erj^ O£h£r£tum McVean and 
R a t c l i f f e I962. This upland Scottish vegetation, a member of the 
Sphagn^on fu£cd. already r e f e r r e d t o , i s considered below under the 
Vaccinio-Ericetum t.e;tra^li.ci^s_j_ 
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Pearsall's ( l 9 4 l ) analyses from the Staimore d i s t r i c t of 
the north Pennines ( c o l . P) f a l l within this a l t i t u d i n a l range 
since they l i e between approximately 1,250 and 1,600 f t (381 and 
488m). His Type A moss i s found on almost f l a t ground but Type B 
moss,which has low frequencies of some of the differentials of the 
Yacoiplo-ETloetom _tejtralici_s and reduced amounts of Jrosera and 
ITartheciujn, may be on drier and more definitely sloping terrain. 
Pronounced a f f i n i t i e s to the Va£cijij^ o^ E£i£ettui _te_tralicis are 
seen i n the remaining three analyses: the Ehacomitrium-Cladina and 
Drosera-ITartheoium noda taken together, (col. Q) from the Berwyn 
mountains of north ¥ales ( T a l l i s I969), the Calluna-Eriophorum 
vaginatum - Trichophorum bog (col. T) from central and south-east 
Scotland (Birse and Robertson I967) and the iy£.i£al _fa£i£s of the 
Tra^ cho£h£r£-Eri^ o£h£r£tum McV. & R. I962 emend, (col. J) from Moor 
House. There are at least two possible causes of this intermedia&y 
i n f l o r i s t i c composition - increased altitude and/or a lower water 
table. 
This Moor House vegetation l i e s between 1,650 and 1,800 f t 
(503 and 549m) and. the Bevwyn communities at 2,000 to 2,200 f t 
(610 to 671m) have the highest record for the association. 'Sevev-
theless, although both Ratcliffe (19644) and Moore (1968) note that 
members of the Erj^ C£-Spha^ £lam_m£g£l]^ a£i£i are predominantly 
lowland i n di s t r i b u t i o n , other more typical communities (see above) 
occur between 1,650 and 2,000 f t (503 and 6lOm) and the range of 
the Galluna-Eriophonun vaginat\im-Trichophorum bog is only between 
50 and 1,525 f t (15 and 465m). 
A possibly more significant feature shared by the Moor House 
and north Wales vegetation is the pronovinced hiommock-hollow nature 
of the bog surfaces, similarly, some of the Scottish analyses are from 
drier parts of the bog.The Rhacomitrium-Gladina and Drosera-tTarthecium 
noda colonise the hummocks and hollows respectively, or a complex 
which has developed i n waterlogged depressions^ and the hummock-
hollow nature of the ty£.i£al faoies of the Tri_cho£h£r£-Eri^ o£h£r£tum 
contrasts with the even-surfaced Bri^ca fa£i£s (col. I ) . I t should 
be mentioned that the complex of two noda from the Bexvyns has been 
l e f t as one \in i t since, although i t is less typical of the Eri^ c£-
Sphagn£tim_mag£l]^ ani£i than the Drosera-Harthecivun nodum alone, the 
Rhacomitrium-Sladina nodum is not s u f f i c i e n t l y close to the 
176-a 
SOTIMARY OF THE COMPONMTS OF THE 
VACdNIO-ERIGETUM TETRALICIS 
ASSOCIATION VACdNIO-ERICETOM TETRALICIS Moore 1962 
Calluna - Eriophorum vaginatum "bog Ra t c l i f f e 1959 
Calliineto - Eriophoretum McV. & R. 1962 emend. Rat c l i f f e 1966 
Galltma - Eriopliorum vaginatum ) j^^^gg 
Trichophorum "bog - Calluna facies ) Robertson 
Upland Galluna - Eriophorum vaginatum moor ; •^-^ '^^  
Eriopb-orum vaginatum bog - low and high-level facies 
Edgell 1969 
Calliineto - Eriophoretum McV. & R. 1962 emend. Birks I969 
Plagiotheci\im umdulatum-Hylooomivua splendens nodum 
Juncus squarrosus-Peschampsia flezuosa series ) 
(Campylopus-Diplopbyllum and Jiincus squarrosus- ] 1969'''^  
Vaccinium vitis-idaea noda) ] 
Trichophoro - Eriophoretum McV. & R. I962 emend. ) 
Calluna facies \ , 
5 Welch & 
Call-uneto - Eriophoretum McV. & R. I962 emend. ) Rawes 
typi c a l , Sphagnum recurvum and Empetrum facies ) I969 
Eriophoretum - high-level and grazed facies 
Wodum with Empetrum and Sphagnum recurvum 
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Va£cjjaj^ o-Eri£etLun _te_trali^ci_s to be included i n i t . 
Birse and Robertson do not give separate details of each of 
the three facies they distinguish within the Calluna-Eriophorum > • 
vaginatum-Trichophorum bog. Column T gives, the composite unit which 
is formed from a Calluna facies on markedly diy peat (given i n col.U 
and included within the YacciJi2^3^T±c_etpm ±et^ a very wet 
facies which i s possibly identical with Ratcliffe's lowland Calluna-
Eriophorum bog (co l . H) and whose analyses were probably made over 
the same geographical area; and an inteimediate facies selected from 
the drier parts of the bogs. Thus the composition of coliimn T 
i s weighted towards the drier bog types. 
I t may be noted that Eddy, Welch and Ranes describe the Moor 
House vegetation under the name T_ri^ cho£^ h£r£-Erioph£r£tum McV. & R. 
1962 and that Birse and Robertson equate theirs with this 
commimity-type also whereas Moore (1968) has shown this lowland 
blanket bog tj~pe from west Scotland to be a member of the Pl£uro£ia 
2,urpur£a - Erica jtejtral_ix_as_s£ci^ ajbi£n, the member of the Eri_c£-
Spha^i^on not encountered i n the present survey. 
To sum up the preceding discussion: the sub-atlantic race of 
the Eri^ C£-Sphagn£ium_magell^ ^ develops on a substratum of more or 
less level deep peat at altitudes which are usually between sea-
level and 1,000 f t (305m) but which may be up to 2,200 f t (671m). 
Where the hummock-hollow micro-topography is strongly developed, the 
composition of the vegetation on the hummocks may approach that of 
the Va£cjjii^ o-E£i£eturn _tejtraM The knoim B r i t i s h distribution 
of the race i s central and north Wales, north England and south and 
east-central Scotland; i t is possible that fxirther investigations 
w i l l show that the race is also present on the south side of the 
Solway F i r t h and around Morcambe Bay (cf. Ratcliffe 1964«u). 
As£0£i£ti_on Va£cjjiio-Eri£etum ^e_tr^l_ici^s Moore I962 
The l i s t of the components of this association is given on the 
facing page. 
Moore has shown that i n Britain there are two associations of 
upland blanket bog dominated by Calluna vulgaris and Briophorum 
vaginatum. One is the Va£cj^ n_io-Eri£etum jtejti'alici^s which is a 
member of the Eri_c£-Spha 2^i°B. although with a f f i n i t i e s to the 
Sphagnion fiisci^ and the other i s an \in-named association composed 
of McVean and Ratcliffe's (1962) Scottish Calluneto-Eriophoretum and 
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Empetreto-Eriophoreturn, belonging to the Spha^i^on fusc_i but related 
to the Er_ic£-Spha^ i_on. Moore's data for these two associations 
shown i n columns E and F respectively of Table XXXII. The 
additional analyses of upland blanket bog vegetation have been 
placed between columns E and F and referred to the Er_ic£-Spha^ i^ on 
(and therefore to the Ya£cdjii^ o-Eri£etim jtejbral^^ since, although 
some Spha^nlon fosci^ differentials - notably Baipetrum nigrum and 
Gladonia arbuscula t--are pre sent, the main bulk of these species i s 
not well represented and those of the Eri_c£-&pha^ d^ on are much 
more frequent. Mention has already been made of the u t i l i s a t i o n 
as j3,£oip.ip-^T±cet[m tetxalicis differentials of Rhytidiadelphus 
loreus, Plagiothecium undulatum, Ptilidium o i l i a r e and Hylocomium 
splendens which are a l l present i n these additional Va£cinio-
Eri^ C£tum_t£tral_i£i£ communities but were incaaided by Moore amongst 
the character species of the Scottish Sphagni^on f}Xsoi_ vegetation. 
To this group of d i f f e r e n t i a l s may be added Vaccinixim myrtillus, 
Juncus squarrosus and the Spha^nion _fu£ci^  character Rubus 
ohamaemorus and d i f f e r e n t i a l VacciniTom vitis-idaea. The last two 
species emphasise the connection of the association with the 
Spha£ni_on fiisc_i and a l l the differentials are also present i n the 
Scottish vegetation of this alliance (col. F). 
The geographical distribution of communities of the 
association i s broadly similar to that of the Erj^c£-Spha^£tum 
ma£e]^ lanici_ since they extend from the mountains of central Ireland, 
north Wales and north England to upland parts of south Scotland 
but reach as far north as the I s l e of Skye i n addition. However, 
the ecological conditions required by the tvro associations d i f f e r : 
the water-table of the Va£cinijo-Eri£e_tum iejt,rali,ci^s i s the lower 
and this association can develop on ground sloping at up to 15° 
(rarely to 25°) as well as on f l a t summit plateaux rather than i n 
i n f i l l e d basins as does the Erj^c£-Sphagn£t\mjma^£lL^ 
The Va£cini^ 02Eri£ettm _te_trali^ci_s is more closely confined to 
the sub-alpine regions than is the Eric£-Sphagn£tumjnag£l]^ ^ 
since i t l i e s chiefly bett^een 1,250 and 2,500 f t (38I and 762m). 
The association reaches i t s highest l i m i t s i n north Walesj 
2,700 f t (823m) on the Berwyns (col. S) (the Campylopus-
Jiplophyllum nodum of the Juncus squarrosus - Beschampaia flexuosa 
series T a l l i s I 9 6 9 ) , 2,650 f t (808m) on Cader I d r i s (col. X) (the 
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high-level facies of the Eriophorum vaginatum bog Edgell I969), 
and 2,500 f t (762m) i n the Cameddatt (col. Y) (Calluna - Eriophorum 
vaginatum bog Ratcliffe 1959)• The maximum altitude is s l i g h t l y 
lower i n the north Pennines, being 2,450 f t (747m) at Moor House 
(col M3|p.p. Eri^ O£hor£tum high-level facies E. W. & R. I969) 
and i n south Scotland ( c o l . V) (upland Calluna - Eriophorum 
vaginatum moor Birse and Robertson I967) i t reaches only 50 f t 
(l5ni) higher than i n north England. The lowest range of the 
vegetation of the association is on Skye where the _Callunet£ -
Er_io£h£r£tum McV. & R. I962 emend. Birks I969 occurs from 4OO to 
1,250 f t (122 to 381m). This is no doubt a reflection of the 
oceanic climate of the island; a l l other records came from 
localities' above 1,000 f t (305m), the only exception being some 
analyses for the Calluna facies of the Calluna - Eriophorum 
vaginatum - Trichophorum bog i n south Scotland (Birse and 
Robertson 19^7 which occurs down to about 700 f t (213m). 
No attempt has been made i n this account to sub-divide the 
Va£cinio - Erj^ C£inim_t£tral_i£i£. In-ftie original description of the 
association, Moore (1962) recognises three sub-associations: a 
£uncus_s£uarro£us_ sub-as£ differentiated by Juncus squarrosus, 
Calypogeia triohomanes, Plagiothecium undulatum and Peschampsia 
flexuosa; a ty£i£al £ub-a,s£.; and a Narthe£iu[ii_sub-ass_j_ with the 
dif f e r e n t i a l s NartheciTom ossifragum, Cladonia uncialis, C. arbuscula, 
Rhacomitrium lanuginosum and Andromeda p o l i f o l i a . These 
distinctions, however, are not maintained i n the analyses from the 
Berwyns, Widdybank F e l l , Moor House or Skye. 
The existence of vegetation transitional between this 
association and the Eri^ C£ - Spha^£tum_magell^a£i£i i s seen from 
Table XXKII especially i n the low-level facies of the Eriophorum 
vaginatum bog on Cader I d r i s (coL W) (Edgell 1969) and the 
Scottish Calluna facies of the Calluna - Eriophorum vaginatum -
Trichophorum bog. Both these eommiinities are described by their 
authors as being transitional to others now placed i n the Eri^ c£ -
Spha^£inam_mag£l l^ a£i£i. 
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The use, by subsequent workers (Ratcliffe 1966 on Widdybank 
P e l l , Birks 1969> Eddy, Welch and Rawes I969) of McVean and 
Ratcliffe's (1962) term £a]^ lim£t£-Eri^ o£h£r£tum for vegetation now 
placed i n the Va£cijii^ o-Eri£etum _tejtral_ic_is reflects the a f f i n i t y to 
the _Spha^i^on fasci_ of some communities of this association. In 
Table XXXII an attempt i s made by the arrangement of the components 
of the Va£cijii.o^ Eri£etujm jkstral_ici_s to show those closest to the 
Sphagni^on fusci.; there i s an increase from l e f t to rig h t 
(especially from col. R to col. M) i n the number and frequency of the 
character and d i f f e r e n t i a l species of this alliance. A division of 
the association may possibly be made between columns Z and R where 
the Sphagnion fu£ci^  character Rubus chamaemorus and d i f f e r e n t i a l 
Yaccinium vitis-idaea come i n . To the l e f t , the vegetation 
encompasses the whole a l t i t u d i n a l range of the association and is 
chiefly from the more atlahtic regions of Wales (Cader I d r i s and the 
Gameddau) and Skye although including those southern Scottish 
communities which are -iatypical of the association and 
transitional to the Eri^ c£-Sphagn£tim_raag£ll^  (col. U) whilst on 
the r i g h t of this division a l l the analyses are from over 1,050 f t 
(320m) and from less oceanic and/or more northerly places - the 
Berwyns, Widdybank F e l l , Moor House and south-east Scotland. 
The:'egmsystematic placing of theoClTodal group with Calluna and 
Eriophorum vaginatum 
Table I 
The group of character species of 022;c£C£o-S£h5^ejte3, 
Spha£n£taMa_ma^£nani£i and Erj^ c£-Sphagnion i s concentrated as a 
whole within the i^odal group with Calluna and Eriophorum 
vaginatum) although individual species occur i n other noda, notably 
i n mapping units 27 and 29 of the Vi£li_on £anina£. The character 
species are almost equally well represented i n both mapping units 
24 and 28 and^also p l e n t i f u l , especially i n the Nod-um with 
Narthecium and Trichophorum (m.u. 24), are character species of the 
Eri^ci_on _te_trali^ci^s. This, however, is a common feature of Eri^ c£-
Spha^i^on communities (cf. the foregoing and Moore (1968) Table l ) . 
To the group of Eri_c£-Spha^ _ion characters shoTm in- Table I for 
mapping unit 24 must be added Sphagnum imbricatum. The following 
fragmentary Aufnahme was made on a .4 sq m Sphagnum imbricatum 
hummock which i s representative of those on the Rec^Tinkler's Sike 
bogs. 
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Sphagmoffl imbricatiun 9*5 (E.S.) 
Eriophorum vaginatum 5«2 ) /g \ 
Sphagnum rubelliim 4«1 ) 
Erica t e t r a l i x 4.I 
Trichophorum cespitosum ssp. germanicvun + 
Calluna vulgaris 6.1 
Cladonia impexa 4.2 
E.S. = Erico-Sphagnion character 
S. = Sphagnetalia character 
The ttodum with Ehipetrum and Sphagnum recurvum has a f f i n i t i e s 
to the Spha^i^on fu£ci_ and also to the Vi£lion £anina£ of the 
Nard£-_Cal_lun£t£a. The connection with the Spha^i_on fu£ci^  of many 
members of the Va£cjjii^ o^ Eri£etu^  iejtra,l_ici_s, especially those i n the 
north of England, has already been described. The presence i n 
mapping u n i t 28 of the Srph^ignion fu£c_i character Rubus chamaemorus 
and di f f e r e n t i a l s Empeti;um nigrum, Vaccinium vitis-idaea, Cladonia 
arbuscula and C. squamosa i s apparent from Table XXXII. In 
addition, the character Sphagnum fuscum and d i f f e r e n t i a l Betula 
nana are both present on the Pell i n vegetation of this mapping 
u n i t ; the foimer occurs on the f l a t surface of the bogs of mapping 
un i t 24 as isolated hummocks associated with which are species of 
mapping unit 28 while the l a t t e r is foiind in a single l o c a l i t y 
which is i t s only English s i t e . The following two Aufnahmen 
i l l u s t r a t e the composition of the associated vegetation but were 
too fragmentary to be included i n Table XXXI: Number 247 is from 
a Sphagnum fuscum hummock of 1 sq m and No. 255 from the Betula 
nana s i t e . 
Ho. 247 
Sphagnum fuscum 
Cladonia arbuscula 
Empetrum nigrum 
Odontoschisma sphagni 
Vaccinium oxycoccus 
. Eriophorum vaginatum 
Calluna vulgaris 
10.5 (F.) 
4.3 ) / / ^ 
8.3 ) ^ ^ ^ 
+ (E.S.) 
4.2 ) ^ ^ ' ^ 
7.3 
= S;^ Bgnion fusci character 
P = Sphagnion fusci d i f f e r e n t i a l 
E.S. = Erico-Sphagnion character 
S. = Sphagnetalia character 
No. 255 
Betula nana 
Empetrura nigrum 
Eriophorum vaginatum 
Calluna vulgaris 
Erica t e t r a l i x 
Cladenia impexa 
Hypnum ericetorum 
4.2 
5.1 
7.2 
8.3 
4 .1 
4.2 
+ 
o a 
O 
a. 
O 
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h 
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Mapping unit 28 is somewhat f l o r i s t i c a l l y and physiognomically 
close to nos. 27 and 29 of the Vi£li.on £anina£ (cf. Table XXXIV) 
and communities transitional between mapping units 28 and 27/29 
occur on the Pell often where there are oligo-trophic seepage 
zones through the blanket peat covering. However, Nardetali_a/ 
Vi£l_ion £anina£ character species occur only sparingly i n mapping 
u n i t 28; those present are Nardus s t r i a t a , Polygala s e i p y l l i f o l i a 
and Qalixim saxatile, the last two having only single records in 
the Aufnahmen of Table XXXI. Galluna vulgaris, a Kard£-£allunet£a 
character, is conspicuous i n both Er_ic£-Spha^ion mapping units 
but i t i s a notably widespread companion of 032;c£C£o^ S£hagnejtea 
communities (Moore (1968) Table l ) . Similarly, the presence i n 
mapping u n i t 28 of Hypnum ericetcrum and Empetrum nigrum which are 
C_a]^ lun£-Ul_ic£ta,l_ia_and an£ejtri_on ni£ri. characters respectively 
does not affect the classificatoiy position of this nodum since 
these species are also Eri^ c£-Sphagn^ on (Hypnum) and Spha^i^on fusci, 
(Empetrum) di f f e r e n t i a l s (see above). 
The soils of the riodum with Erica and Trichophorum and of the 
nodal group with Galluna and Eriophorum vaginatum 
Table XXXIII and Pig. X I I 
Although only two profiles have been obtained, the most usual 
substrata of the Nodum with Erica and Trichophorum (m.u. 23) are 
thought, from?, f i e l d experi^n'c^~,to^b% the shallow blanket peats of 
p r o f i l e 2 ) . I h e i r depths are i n marked contrast to those of the 
peats underlying mapping units 24 and 28 most of which are over 
1 metre. This difference i n peat depth between Eri_ci^on and Eri^ C£-
Sph.a£nion communities is one of the features which aid in 
distinguishing the alliances (cf. Moore I 9 6 8 ) . The peats of the 
cxS nodal group are s l i g h t l y lower i n pH and are richer i n organic 
matter than those of mapping unit 23 ( a l l three noda, excluding 
p r o f i l e 2 3 / 1 , have higher values of loss on ignition than any others 
on the Pe l l ) ; i t i s possible that this i s correlated with the 
development of the nodum with Erica and Trichophorum on sloping 
ground which permits s l i g h t aeration and oxidation of the peat and 
also some nutrient enrichment. 
l82-£ 
SYlSfOPTIC CLASSIFIGATION OF PARTS OF THE NARBO-GALKJirETEA 
WITH PARTICULAR REFERMCE TO THE VIOLIOH CAtJINAB GOMMUUITIES OF 
WIDDYBil^ PELL 
Glass : 
Order : N, 
Alliance j7 
NARDION 
BOREALE 
irARIX)-Q j^allohet: EA 
A L I A G A L I O T O - U L I G E T A L I A )-UL E R I G O - I C E T A L I A 
NARDO-
AGROSTIDIQH 
YIOLIOH GAtTINAE EQ-KARDIOU 
u 
Nodal group with Nardus s t r i a t a and Jtmcus squarrosus 
syn.: Nardo-Jtmcetum. squarrosi Bfik 1942 p.p. 
Nodal group with Carex nigra and 
Polytrichum commune 
Nodum with 
Erica t e t r a l i x 
and Garex dioica 
(m.u. 23) 
Nodum with 
Eriophorum vaginatum 
(m.u. 27) 
syn.: sub-ass. empetretosum 
sub-ass. nov. p.p 
Nodum' with 
Galixim saxatile and ' 
Sphagnum papillosum 
(m.u. 29) I 
syn.: sub-ass. iypicum nom.nov, 
p.p. ' 
I 
Ke; 
I Vegetation present 
' on Widdybank Pell. 
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Class : NARDO-CALLUNETEA Preising I949 
The status and inter-relationships of those parts of this 
class to which reference i s made in the following account are 
shown on the facing page and immediately-, prior to the section 
dealing with the C_al^ luji£-UMc£t_al_ia. 
The class i s composed of the conmiunities of poor rough grassland 
and of heaths. Both types are usually anthropogenic replacements 
of evergreen and/or deciduous forests (classes Va£cinio-Pi£eat£a/ 
Quercet£a_robori-petra_eae and ^ uerco-Pagetea respectively) and are 
maintained by various agricultural practices, i.e. burning, mowing, 
trampling and l i g h t grazing. The communities occur as the primary 
vegetation only i n extreme habitats such as sand-dunes, rocky places 
and at the upper extremity of the sub-alpine zone. The nutrient-
poor mineral s o i l i s somewhat acid, varies from damp to moderately 
dry and may be strongly podsolised. The class is chiefly found 
under conditions of cool summers and high precipitation i n the 
at l a n t i c , sub-atlantic and sub-continental parts of the euro-siberian 
region from the lowlands to the mountains and sometimes reaching to 
the beginning of the alpine z^ne. In an impoverished foim i t 
reacdies more continental parts and is also i n the high moujitains of 
the mediterranean region - Spain, Corsica and north Africa 
(Oberdorfer 1957, Westhoff and den Held I 9 6 9 ) . 
Syn taxonomy 
The west European Calluna and Genista heaths were f i r s t 
described asv.a d i s t i n c t u n i t with the foiraation of the £alluji£-
IJli_c£talia (Quantin 1935) R. Tx. 1937 and for some years the 
communities of rough grasslands were also included. In 1943 
Braun-Blanquet and Tiixen raised the order to the rank of class, the 
C_al.lun£-Uli_c£t£a (Westhoff and den Held 1969) but the £allun£-
Uli_c£tal_ia was later re-established and placed within either the 
Quer£ejto-Uli_c£t£a Br.-Bl. 1947 (Lebrun et al 1949) or the Betulo-
Pinejtea Knapp 1942. Both these classes also included woodland 
vegetation and emphasised the serai relationships mentioned above. 
Nevertheless, the subsequent removal from the £al^ lun£-Uli^ c£tal_ia of 
the rough grasslands comprising the Nard£t£li_a Preising 1949 a^d the 
formation of the Nard£-£al^ lun£t£a from these two orders has been much 
more generally accepted. 
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Gharacter species 
Westhoff and den -.Held l i s t the following : 
Sieglingia decumbens Guscuta epithymiim 
Carex p i l u l i f e r a Calliina vulgaris 
Potentilla erecta 
and OberdorfeT (1957) adds: 
Veronica o f f i c i n a l i s Hieracium pilosella 
Veronica i s not an absolute Na£do-C^ allun£t£a character since 
i t also acts as such for the ij?rh£natherejtalia. The above l i s t 
has to be reduced for B r i t i s h vegetation as both Sieglingia and 
Potentilla occur here on somewhat base-rich soils which do not 
support communities of the class as well as on soils which do. 
This i s exemplified by the analyses from Widdybank Fell where 
Potentilla i s abundant i n many noda of the _Se£l£ri^ o^ S'l£S£bromi£n, 
C^ a^ i£i£n_dav£l]Lianae and ^a^ i£i£n_cur_to^ iigi[a£ in addition to the 
Nard£-C^ a]^ lun£t£a_^  Similarly, Sieglingia occurs throughout the 
S^ es_l£ri,o^ M£S£bromi£n and i s absent altogether from the Nard£-
G_al^ lun£t£a. ' 
Calluna, a transgressive character as i t i s also v a l i d for the 
G^ al^ lun£-Uli^ c£tal_ia (Oberdorfer 1957) j and Carex p i l u l i f e r a are both 
present on acid soils throughout most parts, of the B r i t i s h Isles 
and are scarce only i n the east. Calluna's habitatsinincludebo^ 
and woods i n addition to heaths (as is true for Europe as a whole) 
but Garex p i l u l i f e r a i s much more closely confined to rough upland 
grassland and heaths (Jermy and.Tutin I968). Veronica and Hieraoium 
are also found throughout much of the B r i t i s h Idles i n grasslands 
and heaths although the l a t t e r can occur on rocks and walls also. 
Guscuta, encountered chiefly i n southern England, is parasitic on 
plants of Calluna and Ulex (Perring and Walters 1962, Clapham, Tutin 
and Warburg I962). 
- In the l i g h t of the above comments, those species which seem 
suitable as class characters i n Britain as a-ihole are: 
Galluna vulgaris (transgr.) Veronica o f f i c i n a l i s (?) 
Garex p i l u l i f e r a Hieraciujn pilosella 
Guscuta epithymujn 
Only Calluna, Carex p i l u l i f e r a , Hieracium and Veronica are 
present on Widdybank F e l l ; the f i r s t i s i n a l l Nardo-£a]Llun£t£a 
noda (although also i n those of other classes, particularly the 
£x2;^ C£C£o-S£hagnet^ ea) and Carex pmlulifera i s a component of most 
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£a]^ lun£-Ulj^ C£talj^ ^ noda. Of the other two species, Hieracium has 
a single record i n a nodum of this class but otherwise both are 
found elsewhere. Hieracium i s present i n mapping unit 21 
(Ra£uncul£-Anjyi£saj^  and i n most S_e£l£ri^ o^ M£s£bromi£n noda, 
especially nos. 4 and 5> whilst Veronica is also i n mapping units 
21 and 5 (and i n the community fragment with Saxifraga aizoides and 
Cratoneuron commutatum of the Cr£t£n£ari£n). Since Veronica i s 
also a character of the order (Arrh£nathere_tal_i£) to which mapping 
u n i t 21 belongs and from which mapping unit 5 shows other influences, 
i t appears that on Widdybank Fell i t is acting as an Arrh£n£th-
£r£taLli^a rather than a Nard£-£a]^ lunet£a character. However, by 
contrast, both mapping iznits 5 and 21 contain other species which 
indicate some Nard£-£al^ lun£t£a a f f i n i t y and therefore Hieracium i s 
retained as a character of this class although a doubtful one. 
The orders comprising the class are the Nard£tal_ia and various 
others, the number of which i s s t i l l under debate, for heath 
vegetation. The classification used here is that of Rivas-
Martinez i n which the £a]^ lun£-Uli_c£tal_ia and Eri_c£-Uli_c£tal_ia 
Br.-Bl., Pinto da Silva and Rozeira I964 encompass the heaths of 
north-west and central Europe and of south-west Europe, respectively. 
I n addition, both Passarge (1964) and Westhoff and den Held (I969) 
mention that two other orders are present in the mountains of the 
mediterranean regions. Both the Nardetal_ia and the £anuji£-
Ul i c e t a l i a are represented throughout the B r i t i s h Isles including 
Widdybank Pel l . 
Order : NARDETALIA (Oberd. 1949) Preising 1949 
This order of rough grasslands^found chiefly i n nordic-
sub-atlantic Europe and i n the central European moxintains, is absent 
from the mediterranean region. 
Character species 
Westhoff and den Held do not distinguish between order and 
alliance characters since only one alliance is present i n the" 
Netherlands. This differentiation i s made by Oberdorfer (1957) 
but his l i s t includes several species which are absent from Britain 
and two others which are present here i n communities of calcareous 
V The classi f i c a t i o n i s as yet unpublished and is quoted i n 
Bridgewater (1970). 
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soils and not i n the acid ones characteristic of the Na£d£tal_ia. 
His remaining four species (given also by Westhoff and den Held) 
appear to be the most suitable for use i n Bri t a i n . They are: 
Nardus s t r i a t a Antennaria dioica 
Gentianella campestris Botiychim lunaria 
(transgressive) 
Nardus and Qentianella are species of neutral to acid grassland 
and of pastures and dunes respectively; Nardus is found over much 
of B r i t a i n and i s only absent from the chalk and limestone outcrops 
of the south and east whilst Gentianella occurs principally i n the 
north and vfest as do Botrychium and Antennaria. However, the value 
of the l a s t two species as characters needs further investigation 
since on Widdybank Pell both are found i n communities of the 
_Se£l_er_io-M£S£bromi£n. Although Botrychium occurs i n mapping units 
5 and 4 (on the most acidic s o i l s , mean pH 5.7, of the'^nodal 
group) i t i s also present i n gCalluna/%ardus and Agrostis/Pestuca 
dominated vegetation referable to the Nard£-C^ a]^ lunet£a, whereas 
Antennaria i s i n a l l mapping units of the S_e£l£rio_^ M£S£b£omi£n 
( c f . Table I I I ) and appears to be confined to i t . The Widdybank 
dis t r i b u t i o n of the l a t t e r species seems to be in accordance with 
Clapham, Tutin and Warburg's (1962) observation that Antennaria i s 
usually found "over base-rich rock where the surface s o i l i s rather 
leached" since where separate pH determinations were made of 
different horizons a lower value was obtained for the upper horizon 
( c f . Pig. I I and Table V I ) . In more general teims, both Botiychium 
and Antennaria are said to occur i n diy grasslands and the l a t t e r 
i n heaths also (Clapham, Tutin and Warburg 1962), habitats at least 
p a r t i a l l y suitable for the order. 
Nardus i s the only other character found on Widdybank; i t i s 
abundant i n the noda of this order but i s also present i n four noda 
(mapping units 15 to 18) within the Cari£i£nj^ curto-nigra£ and i n 
one (mapping u n i t 12) of the _Ca£i£i£n_d^ vall^ ianae. 
Goeloglossum v i r i d e and Alchemilla glaucescens are Nardetal^a 
characters i n Europe but are a,lso present i n acid Me£obromion 
communities (Oberdorfer I962); i n Br i t a i n both are near the edge 
¥ Bradshaw (1972) : personal communcation 
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of their range and are only found i n limestone grassland. I t may 
be noted that Coeloglossum has been found once on Widdybank Fell i n 
mapping unit 4 of the ^ e£l£rio-M£S£bromi£n . Non-British Nardetali^a 
characters (Oberdorfer 1957) are: 
Dianthus seguieri Arnica montana 
Thesium pyrenaicum Hieracium gothicum 
Alchemilla f a l l a x H. lactucella 
Euphrasia s t r i c t a var. subalpina 
Two order di f f e r e n t i a l s named by Oberdorfer are Hypericum 
maculaturn and Carex pallescens. Both are B r i t i s h and occur i n damp 
woods and damp grassy places throughout much of the Br i t i s h Isles. 
Pour alliances are currently recognised within the order by 
Westhoff and den Held (1969) altho\igh others have been suggested i n 
different classificatory schemes (e.g. Doing 1963) Passarge I964). 
These alliances and their distribution patterns are: 
Violion caninae - sub-atlantic 
Nardion Br.-Bl. I926 em. Preising 1949 - upper montane -
sub-alpine 
(syn.: Nardo-Trifolion alpini. Preising 1949) 
Nardion boreale Preising 1949 - northern 
Nardo-Agrostidion S i l l 1933 - continental 
The Na£di^ on, of acid s o i l s , extends into the sub-alpine zone 
as far as the dwarf-shrub l i m i t . The alliance has occasionally 
(Ellenberg 19^3, Braun-Blanquet I964) been placed i n the £ari£e_tal^ ia 
curvul£e of the £ari£ejte£ £urvul£e, the class which comprises the 
communities of dry grasslands above the tree line i n the alpine/ 
sub-alpine regions. Although not i n agreement with t h i s , Oberdorfer 
(1957) mentions the occurrence below8,;2'00 f t (^2:f'^0&m) i n the 
central Alps of transitions between the Nardion and the £ari£i£n 
£urvulae at the beginning of the dwarf-shrub zone. The 
corresponding zone between the Nardion and the Vi£li^ on £a£ina£ is 
about 3,280-uft, (l ,00CM) i n southern Germany (Oberdorfer 1957) and 
4,^20 ft^i(ly50Qm). i n the Pribourg Alps, western Switzerland (Berset 
1969)., 
Although included by Shimwell (1971 c) in his conspectus of the 
higher vegetation units of the B r i t i s h Isles, i t seems doubtful that 
the Nardi_on is represented here. Only four of the fif t e e n possible 
alliance characters (Oberdorfer 1957) are present and I^ycopodium 
•V Bradshaw (1972) : personal communication 
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alpinum alone occurs i n s u i t a b l e h a b i t a t s -moors and mountain 
grasslands - and reaches s u f f i c i e n t a l t i t u d e s of up to 4,000 f t 
( l , 2 2 0 m ) . ^ Of the other characters, Gnaphalium norvegicum and 
A.juga pyramidal i s , occurring up to 3,600 f t (l , 0 9 7 n i ) and 1,750 f t 
(533ni)j are members of the f l o r a of rock c r e v i c e s , and although 
Leucorchis a l b i d a i s found i n "upland pastures" including some i n 
Upper Teesdale close by and below Widdybank P e l l , i t s range does 
not exceed.2,000 f t (6lOm)CClapham, Tutin and Warburg 1962 ) . 
The mosi widespread, i f not the sole, a l l i a n c e of the order 
i n B r i t a i n i s the 
' A l l . : V i o l i o n caninae Schwick ( l 9 4 l ) , 1 9 4 4 em.Preising 1949 
These herb-rich rough grasslands develop on a c i d i c loams and, 
sometimes, c l a y s - s o i l s which are rather more n u t r i e n t - r i c h than 
those of the heath communities of the c l a s s . The vegetation i s 
maintained i n i t s secondary s t a t e by trampling, grazing and mowing. 
The a l l i a n c e occurs at a l t i t u d e s trom the lowland p l a i n s to the 
sub-montane/montane zone and i s best developed and most species-rich, 
i n the h i l l y regions of sub-oceanic western Europe, i . e . north-west 
France, Belgium, the Netherlands, Denmark and western and c e n t r a l 
Germany. I n eastern Gemany and north-west Czechoslovakia i t i s 
somewhat species-poor and under the "summer warm" conditions of 
southern c e n t r a l Europe and southern Europe i t forms communities 
which'are t r a n s i t i o n a l to the Nardlon ( c f . above). 
Synonymy and Syntaxonomy 
The a l l i a n c e has often been known \inder the name Nardo-G^alion 
£axajtil^i£ P r e i s i n g 1949? i n Lohmeyer et a l ( 1 9 6 2 ) , but i n 
recent years the older term erected by Schwickerath has come to 
take precedence although Oberdorfer et a l (1967) p r e f e r to use the 
compromise Vi£l£-Nardlon. 
Oberdorfer ( l 9 5 7 ) separated out from the Na£do-£ali£n the sub-
a l l i a n c e Junci^on £C|uarr£si_ for damp communities d i f f e r e n t i a t e d by 
Juncus squarrosus and P e d i c u l a r i s s y l v a t i c a . This d i f f e r e n t i a t i o n 
was c a r r i e d even further by Passarge (1964) who did not r e t a i n the 
Na^do-G^al_i£n but erected tvro separate a l l i a n c e s : the Vi£Mon 
£anina£ Schwick. 1944 (thereby returning to Schwickerath's o r i g i n a l 
V R a t c l i f f e (1966) records i t s presence i n heath on Widdybank p 
X Bradshaw (1972) : personal communication. 
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c o n c e p t i o n ) a n d the Nard£--Junci^on s_quB.TTOsi_ O b e r d . 1957• 
U n d e r t h i s scheme the former a l l i a n c e was r e t a i n e d w i t h i n the 
N a r d e t a l i a b u t the l a t t e r became p a r t o f a new o r d e r , the 
J _ i u i c £ t a l i ^ a _ s £ u a r r o s _ i , encompass ing Hai^do-C^al^lmiet£a communit ies i n 
damp to wet c o n d i t i o n s , dominated by J u n c u s and Tr ichophorum^and 
s h o r t - s e d g e swamps a d j a c e n t to h e a t h s c h i e f l y i n the b o r e a l - m o n t a n e 
a n d a t l a n t i c - s u b - a t l a n t i c r e g i o n s . The a l l i a n c e s o f t h i s o r d e r 
were the Tr i^cho£hor i_on £ e s p i _ t o s i _ O b e r d . 1957 ( p r e v i o u s l y ment ioned 
i n the d i s c u s s i o n o f the syntaxonomy o f the Eri^ci^on _te_tral_ici^s), 
t h e Eri_ci_on _te_tral_ic_is i t s e l f and the Nar^d£-Junci_on s ( iu .arr£s_ i . 
T h e l a t t e r c o m p r i s e d "trampled , p a s t u r e s and poor g r a s s l a n d s on damp, 
h u m i c , p o o r s o i l i n d e p r e s s i o n s and a t bog edges". A l t h o u g h 
n e i t h e r the J i m c e _ t a l j . a , N a £ d £ - J } m c i ^ o n s q u a r r o s i ^ n o r , e v e n t u a l l y , 
t h e Tr i_choj )hor ion have been r e t a i n e d , they s e r v e d to b r i n g out 
v e g e t a t i o n i n n o r t h e r n Germany t r a n s i t i o n a l between the N a r d _ e t a l i a 
a n d the E i i c e ^ t a l i ^ a a n d , i f s t i l l i n u s e , might have p r o v e d m e a n i n g f u l 
f o r B r i t a i n . S i m i l a r t r a n s i t i o n a l v e g e t a t i o n was found on 
Widdybank F e l l and i n c l u d e d i n the V i £ l _ i o n £ a i i i n a e ; the a l l i a n c e 
( a s s u c h ) h a s been l i t t l e s t u d i e d i n B r i t a i n to d a t e . 
C h a r a c t e r s p e c i e s 
As w i t h the W a r d e t a l i a c h a r a c t e r s g i v e n by c o n t i n e n t a l w o r k e r s 
( O b e r d o r f e r 1957, W e s t h o f f a n d den H e l d I969), some o f those u s e d f o r 
_ I 
the S io l i^on £ a n i n a £ a r e n o n - B r i t i s h and o t h e r s a r e o n l y p r e s e n t 
h e r e on c a l c a r e o u s s o i l s . The f o l l o w i n g s p e c i e s appear to be 
v a l i d f o r u s e h e r e : 
Meujn a thamant icum G a l i u m s a x a t i l e 
P o l y g a l a v u l g a r i s C e n t a u r e a n i g r a 
P . s e r p y l l i f o l i a J u n c u s sq .uarrosus 
V i o l a c a n i n a s s p . c a n i n a P e d i c u l a r i s s y l v a t i c a 
E u p h r a s i a nemorosa D a c t y l o r c h i s m a c u l a t a s s p . 
E . b o r e a l i s e r i c e t o r u m 
L u z u l a m u l t i f l o r a G e n t i a n a pneumonanthe 
C a r e i o v a l i s 
The s t a t u s o f the o r c h i d i s r a t h e r u n c e r t a i n : W e s t h o f f and 
den H e l d c i t e O r c h i s ( s y n . : P a c t y l o r c h i s ) m a c u l a t a s s p . e l o d e s 
( G r i s e b ) Camus v a r . e r i c e t o r u m ( L i n t o n ) a s the a l l i a n c e c h a r a c t e r 
( a n d v a r . e l o d e s a s an 0 2 2 _ c £ C £ 0 - S £ h a g n e _ t e a c h a r a c t e r ) vrhereas the 
c o r r e s p o n d i n g t a x o n i n C l a p h a m , T u t i n and TTarburg (1962) a p p e a r s to 
be D a c t y l o r c h i s m a c u l a t a ( L . ) V e r m e u l . s s p . e r i c e t o r u m ( E . F . L i n t o n ) 
V e r m e u l . 
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Most o f t h e s e a r e v e r y w i d e l y d i s t r i b u t e d a l t h o u g h many a r e 
a b s e n t f rom t h e c h a l k a n d l i m e s t o n e o u t c r o p s o f the s o u t h and e a s t 
( c f , the Na^de_t^l_ia c h a r a c t e r U a r d u s s t r i c t a ) . T h r e e s p e c i e s o f 
more r e s t r i c t e d o c c u r r e n c e a r e : Meum, p r e d o m i n e n t l y found i n u p l a n d 
c e n t r a l and s o u t h - w e s t S c o t l a n d and o c c a s i o n a l l y i n n o r t h E n g l a n d and 
n o r t h Wales J G e n t i a n a , p r e s e n t n e a r York'*bu-|j |pancipally c o n f i n e d to 
t h e s o u t h e r n h a l f o f Englaa4; and V i o l a c a n i n a s s p . c a n i n a which h a s 
a n u p p e r a l t i t u d i n a l l i m i t o f 1,400 f t (1,427m) ( P e r r i n g and W a l t e r s 
1962). The e c o l o g i c a l d e s c r i p t i o n s i n th6 l i t e r a t u r e ( C l a p h a m , 
T u t i n and Warburg I962) and f i e l d o b s e r v a t i o n s show t h a t the members 
o f t h e . a b o v e l i s t a r e most commonly found i n h e a t h s and g r a s s l a n d s 
and o c c a s i o n a l l y i n dunes and p a s t u r e s a l s o . P e d i c u l a r i s and J u n c u s 
( b o t h d i f f e r e n t i a l s o f the Junci_on £ q u a r r £ s i _ - see abofee) t o g e t h e r 
w i t h P a c t y l o r c h i s and G e n t i a n a a r e p r e s e n t i n the damper communities 
o f the a l l i a n c e . F o r t h i s r e a s o n , W e s t h o f f and den H e l d d e s c r i b e 
F e d i c u l a r i s a n d G e n t i a n a as " t r a n s g r e s s i v e " c h a r a c t e r s i . e . more 
s t r o n g l y p r e s e n t i n one p a r t o f the a l l i a n c e . The two s p e c i e s o f 
E u p h r a s i a a r e o f more r e s t r i c t e d o c c u r r e n c e than the main group o f 
c h a r a c t e r s p e c i e s . B o t h a r e found i n rough p a s t u r e s b u t E . b o r e a l i s 
i s w i d e s p r e a d i n S c o t l a n d becoming r a r e r f u r t h e r s o u t h whereas 
E . n e m o r a l i s i s common i n E n g l a n d and Wales b u t l e s s so i n S c o t l a n d 
a n d I r e l a n d . 
O n l y a few o f the c h a r a c t e r s p e c i e s a r e p r e s e n t on Widdybank 
P e l l : J u n c u s s q , u a r r o s u s , G a l i u m s a z a t i l e , P o l y g a l a s e r p y l l i f o l i a and 
L u z u l a m u l t i f l o r a a r e a l l f o u n d , b u t n o t e x c l u s i v e l y , i n V i £ l i _ o n 
£ a j i i n a e _ v e g e t a t i o n althoi igh the l a s t has n o t been r e c o r d e d i n the 
Aufnahmen, p r o b a b l y b e c a u s e o f c o n f u s i o n w i t h L u z u l a c a m p e s t r i s . 
G a l i u m s a x a t i l e i s p r o m i n e n t i n a l l t h r e e noda . P e d i c u l a r i s 
s y l v a t i c a o c c u r s immediate l ;yfeouth-east o f the F e l l , i n Widdybank 
P a s t u r e s . 
T h o s e c o n t i n e n t a l c h a r a c t e r and d i f f e r e n t i a l , - s p e c i e s w h i c h a r e 
i n v a l i d f o r B r i t a i n s i n c e they o c c u r i n b a s e - r i c h h a b i t a t s a r e : 
G a l i u m pumilum v a r . g l a b r u m . Thymus p u l e g i o i d e s , P l a t a n t h e r a 
41 
b i f o l i a var , b i f o l i a , P ' i m p i n e l l a sazifragaClTeither variety i s 
Bradshaw (l972) : p e r s o n a l communicat ion . 
P I G . X I I I 
C l a s s ; 
O r d e r : 
A l l i a n c e : 
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N o d a l group w i t h Ijfardus s t r i c t a and J u n c u s s q u a r r o s u s 
a ) F i e l d k e y to communit ies on Widdybank F e l l 
oC 
N o d a l 
group 
Fodal 
group 
N a r d u s s t r i c t a , J u n c u s s q u a r r o s u s , E r i o p h o r u m a n g u s t i f o l i u m , C a l l u n a v u l g a r i s 
A g r o s t i s c a n i n a , Hypnum e r i c e t o r u m , - C a r e x e c h i n a t a , M o l i n i a c a e r u l e a , 
P l e u r o z i u m s c h r e b e r i , J u n c u s e f f u s u s . 
Noda 
C a r e x n i g r a , P o l y t r i c h u m commune, 
Aulacomnium p a l u s t r e , Sphagnum r e c u r v u m , 
C a l y p o g e i a t r i c h o m a n e s , L o p h o c o l e a • 
b i d e n t a t a , A c r o c l a d i u m s tramineum. 
C a r e x d i o i c a , C . d e m i s s a , C . h o s t i a n a , 
C . p u l i c a r i s . E r i c a t e t r a l i x , P o l y -
g a l a s e r p y l l i f o l i a , N a r t h e c i u m o s s i - | 
f r a g u m , Hylocomium s p l e n d e n s , 
T r i c h o p h o r u m cesp i tos i zm , S e l a g i n d ] a 
s e l a g i n o i d e s , R h a c o m i t r i u m l a n u g i n -
osum, D i p l o p h y l l u m a l b i c a n s , 
C l a d o n i a a r b u s c u l a , C , f u r c a t a , 
T h u i d i u m t a m a r i s c i n u m , J u n c u s ? 
b u l b o s u s , S u c c i s a p r a t e n s i s , 
T h a l i c t r u m a l p i n u m . 
E r i o p h o r u m 
vag ina tum 
Deschamps ia 
f l e x u o s a 
G a l i u m s a x a t i l e , 
R h y t i d i a d e l p h u s 
s q u a r r o s u s , 
P l a g i o t h e c i u m 
l indula tum, 
^ h a g n u m p a p i l l o s t u n , 
L u z i i l a ? c a m p e s t r i s , 
Anthoxanthum 
odoratum 
Mapping 
u n i t s 25 27 29 
b ) C l a s s i f i c a t i o n o f < ^ N o d a l group and Noda 
Mapping 
u n i t s 25 27 
Nardo - J-uncetum s q u a r r o s i Btik 1942 p . p . 
s y n . : o C N o d a l group w i t h Nardus and J u n c u s s q u a r r o s u s 
S u b - a s s . empetretosum [ s u b - a s s . nov p . p . 
s y n . : Nodum w i t h E r i c a and ^ ' ^ j Nodum w i t h 
C a r e x d i o i c a 1 E r i o p h o r u m 
1 vag ina tum 
1 
1 
S u b - a s s . g a l i e t o s u m 
s a x a t i l i s s u b - a s s . nov . 
p . p . 
s y n . : Nodum w i t h G a l i u m 
s a x a t i l e and Sphagnum 
p a p i l l o s u m 
29 
s s p . germanicum 
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r e c o g n i s e d h e r e ; the e c o l o g i c a l d e t a i l s ( C l a p h a m , T u t i n and Warburg 
1962) r e f e r to the s p e c i e s ) . N o n - B r i t i s h c h a r a c t e r s g i v e n by 
O b e r d o r f e r (l957) a r e G e n i s t a s a g i t t a l i s and J a s i o n e p e r e n n i s . 
Two o f O b e r d o r f e r ' s a l l i a n c e d i f f e r e n t i a l s - N a r c i s s u s p s e u d o -
n a r c i s s u s and L a t h y r u s montanus - may be a p p l i c a b l e f o r B r i t a i n . They 
a r e p r e s e n t i n damp woods and g r a s s l a n d s i n E n g l a n d , p a r t i c u l a r l y i n 
t h e s o u t h and w e s t , and i n woods and hedgerows throughout B r i t a i n 
e x c e p t e a s t e r n E n g l a n d , r e s p e c t i v e l y . F e s t u c a t e n u i f o l i a , the o t h e r 
d i f f e r e n t i a l , i s r e g a r d e d a s a s u b - s p e c i e s o f F . o v i n a and i s n o t 
a l w a y s d i s t i n g u i s h e d from i t . O n l y L a t h y r u s h a s been r e c o r d e d from 
¥ i d d y b a n k a l t h o u g h n o t i n v e g e t a t i o n o f the V i £ l i ^ o n £ a j i i n a £ b u t i n 
comm\ in i t i e s o f the En£e_tri_on and i n mapping u n i t s 3 and 4 o f the 
S ^ e £ l £ r i o - M £ S £ b £ o m i £ n . 
T h r e e noda have been r e c o g n i s e d w i t h i n t h i s a l l i a n c e . T o g e t h e r 
t h e y form the 
o C N o d a l group w i t h H a r d u s s t r i c t a and J u n c u s s q u a r r o s u s ( M a p p i n g u n i t s 
25, 27, 29) 
T a b l e s XXXIV and XXXV and F i g . X l l l a ) 
The ^ n o d a l group c o m p r i s e s some o f the dampest communit ies w h i c h 
i t i s p o s s i b l e to i n c l u d e w i t h i n the a l l i a n c e . The key c a r d u s e d i n 
t h e f i e l d i s g i v e n i n F i g . X l l l a ) . 
S e v e r a l members o f t h e d i f f e r e n t i a l s p e c i e s group - C a l l u n a 
v u l g a r i s , Nardus s t r i c t a and J u n c u s s q u a r r o s u s , c h a r a c t e r s o f c l a s s , 
o r d e r and a l l i a n c e r e s p e c t i v e l y , - a r e amongst the s p e c i e s prominent i n 
a l l noda as a r e E r i o p h o r u m a n g u s t i f o l i u m , C a r e x e c h i n a t a and M o l i n i a 
c a e r u l e a . The o t h e r d i f f e r e n t i a l s a r e A g r o s t i s c a n i n a , Bypn\zm 
e r i c e t o r u m , P l e u r o z i u m s c h r e b e r i and J u n c u s e f f u s u s . Some o f t h e s e a l s o 
f i g u r e i n the d i f f e r e n t i a l s p e c i e s group o f the o C n o d a l group w i t h 
C a l l u n a and C l a d o n i a a r b u s c u l a b u t the s p e c i e s a s s o c i a t e d w i t h them 
i l l u s t r a t e the d i f f e r e n c e s between the t w o n o d a l groups ( s e e 
T a b l e XXXV where the . c o n s t a n c i e s o f a l l d i f f e r e n t i a l s o f b o t h C>C n o d a l 
g r o u p s and t h e i r noda a r e c o m p a r e d ) . P o t e n t i l l a e r e c t a and F e s t u c a 
o v i n a a r e the o n l y c o n s t a n t / n e a r c o n s t a n t companions . 
T o t a l c o v e r i s u s u a l l y c o m p l e t e , the 5(?-75^ Ciyptogam c o v e r w h i c h 
a l m o s t e q u a l s t h a t o f the Phanerogams, p l a y i n g an i m p o r t a n t r o l e i n 
t h i s . The communit ies o f the n o d a l group u s u a l l y deve lop on more o r 
l e s s f l a t p e a t y o r g l e y e d s o i l s and a r e o f t e n s u b j e c t to i r r i g a t i o n 
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a l t h o i i g h some r e p r e s e n t a t i v e s o f the nodum w i t h E r i c a t e t r a l i x and 
G a r e x d i o i c a a r e r a i s e d above. . the w a t e r f l o w . 
T h e oC n o d a l group d i v i d e s c l e a r l y i n t o the nodum w i t h E r i c a 
t e t r a l i x and C a r e x d i o i c a and t h e n o d a l group w i t h C a r e x n i g r a and 
P o l y t r i c h u m commune; each develops .• i n ^respoBse .t.o- M f f e r e n t 
e n v i r o n m e n t a l c o n s t r a i n t s . 
Nodum w i t h E r i c a t e t r a l i x and C a r e x d i o i c a (Mapping u n i t 25) 
P o l y g a l a s e r p y l l i f o l i a , a l o n e o f the many d i f f e r e n t i a l s p e c i e s , 
i s a c h a r a c t e r f o r one o f the h i g h e r c l a s s i f i c a t o i y u n i t s - the 
Nardo - £al^lTmetaa - i n t o w h i c h the nodum h a s been p l a c e d . O t h e r 
members o f the group a r e more commonly fotmd i n and a r e c h a r a c t e r i s t i c 
o f e i t h e r the 0_3q^co_c£0_S£hagne_tea, ( E r i c a t e t r a l i x , N a r t h e c i u m 
o s s i f r a g u m , T r i c h o p h o r u m c e s p i t o s u m s s p . germanicum) o r the 
Pai^vo<iari^c£te_a e s p e c i a l l y the 2p•£ioiop._da^ral]A.ap.ae ( C a r e x d e m i s s a , 
C . d i o i c a , C . h o s t i a n a ) c f . T a b l e I . The o t h e r d i f f e r e n t i a l s a r e 
Hylocomium si^endens, C a r e x p u l i c a r i s , S e l a g i n e l l a s e l a g i n o i d e s , 
B h a c o m i t r i u m l a n u g i n o s u m , B i p l o p h y l l u x n a l b i c a n s , C l a d o n i a a r b u s c u l a , 
C . f u r c a t a ) T h u i d i u m t a m a r i s c i n u m , J u n c u s b u l b o s u s ( s i n c e t h i s i s a 
s p e c i e s o f g r a v e l l y f l u s h e s , the r e c o r d s may r e f e r to J . k o c h i i more 
o f t e n t h a n i s i n d i c a t e d ) , S u c c i s a p r a t e n s i s and T h a l i c t r u m a l p i n u m . 
The naduffl i s f u r t h e r d i s t i n g u i s h e d from the o t h e r Vio_lj.on £ a n i n a £ 
c o m m u n i t i e s by the p r e s e n c e a t low e o ' S s t a n c i e s a n o t h e r group o f 
s p e c i e s w h i c h a r e more o r l e s s c o n f i n e d j ( w i t h i n t h e O C r i o d a l g r o u p . 
T h e s e s p e c i e s , some a g a i n r e p r e s e n t a t i v e o f a niimber o f d i f f e r e n t 
v e g e t a t i o n t y p e s , a r e : Sphagnum subsecundum v a r . a u r i c u l a t u m , 
A c r o o l a d i u m c u s p i d a t u r n , Taraxacum o f f i c i n a l e s . l . , R i c c a r d i a p i n g u i s , 
Campyl ium s t e l l a t u m , C t e n i d i u m m o l l u s c u m , P r u n e l l a v u l g a r i s , 
Sphagnum plumules i j j i i , B r e u t e l i a c h i y s o c o m a , E u p h r a s i a o f f i c i n a l i s and 
S i e g l i n g i a decumbens. O t h e r s , e . g . K o b r e s i a , T o f i e l d i a , o c c u r w i t h 
v e r y low o o n s t a n c i e s . The o n l y c o n s t a n t companion i s C a r e x p a n i c e a . 
The physiognomy o f the communit ies i s v e i y v a r i a b l e ; the dwarf 
s h r u b s C a l l u n a and E r i c a ( l O to 20 cm h i g h ) a r e much i n e v i d e n c e but 
may e i t h e r be much i n t e r s p e r s e d throughout the o t h e r s p e c i e s o r q u i t e 
d e n s e l y c lumped t o g e t h e r . A l s o prominent a r e N a r d u s , M o l i n i a , 
T r i c h o p h o r u m , N a r t h e c i u m , C a r e x h o s t i a n a , C . p u l i c a r i s , C . d i o i c a 
a n d , o c c a s i o n a l l y , J u n c u s e f f u s u s , T o f i e l d i a , K o b r e s i a and P r i m u l a 
f a r i n o s a . Phanerogam c o v e r i s o n l y about 80^; Rt iacomitr ium , 
l a n u g i n o s u r a , G l a d o n i a a r b u s c u l a and C . f u r c a t a a r e the most f r e q u e n t 
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members o f the Ciyptogam f l o r a whose c o v e r i s around Gofo; t o t a l 
c o v e r i s j u s t u n d e r 100^. The mean s p e c i e s number o f 30 i s the 
h i g h e s t f o r any nodum i n the c l a s s and i l l u s t r a t e s the v a r i e t y o f 
m i c r o h a b i t a t s a v a i l a b l e f o r s p e c i e s o f d i f f e r e n t e c o l o g i c a l 
t o l e r a n c e s w i t h i n communit ies o f the nodum. 
Mapping u n i t 25 forms p a r t o f the c a l c a r e o u s f l u s h complexes 
w h i c h a r e b a r e l y p e r c e p t i b l y s l o p i n g . A l t h o u g h s l i g h t l y r a i s e d above 
t h e p e r c o l a t i n g w a t e r , the nodum i s c l e a r l y under i t s i n f l u e n c e s i n c e 
t h e pH v a l u e s and c a l c i u m c o n t e n t s o f i t s s o i l s a r e much h i g h e r t h a n 
f o r any o t h e r member o f the c<2nodal g r o u p . P a t c h e s o f the nodum 
o c c u r i n , and o f t e n b o r d e r i n g , the f l u s h e d expaxises a t t h e h e a d o f 
F o l d S i k e , the f l u s h e s a s s o c i a t e d w i t h Red S i k e on b o t h s i d e s o f the 
B i r k d a l e T r a c k a n d t h o s e a l o n g Sand S i k e . The a d j a c e n t nodum on the 
n o n - f l u s h t e r r a i n i s o f t e n e i t h e r the c a l c a r e o u s h e a t h , mapping u n i t 4j 
or, t h e damp a c i d i c h e a t h o f mapping u n i t 2 6 , w h i l s t the f l u s h noda a r e 
u s u a l l y mapping u n i t s 9 j 12 o r 8 o f the _ C a r i £ i £ n _ d a v a l l ^ i a n a e . The 
nodum w i t h E r i c a a n d C a r e x d i o i c a sometimes forms p a r t o f a s m a l l -
s c a l e hummock/hol low complex w i t h mapping u n i t 9 ( o c c a s i o n a l l y w i t h 
mapping o n i t 12) when mapping u n i t 25 c o l o n i s e s the hummocks; i n a 
s i m i l a r complex n e a r Widdybank Farm the f l u s h e d u n i t i s mapping u n i t 11 
O c c a s i o n a l l y t h i s t o p o g r a p h i c d i f f e r e n t i a t i o n - i s l e s s pronounced 
( u n d e r 10 cm) a n d b o t h e l e m e n t s a r e c o l o n i s e d by mapping u n i t 25 w i t h 
a n i n c r e a s e i n the p r o p o r t i o n o f c a l c i c o l e s i n the h o l l o w s . I t i s 
i n t e r e s t i n g to n o t e t h a t a comparable s i t u a t i o n where q u a n t i t a t i v e , 
n o t q u a l i t a t i v e , f l o r i s t i c d i f f e r e n t i a t i o n i s a s s o c i a t e d w i t h hummocks 
and h o l l o w s h a s been o b s e r v e d w i t h mapping u n i t 8 o f the £ a £ i £ i £ n 
_daval_ l_ iana£ ( s e e a b o v e ) . 
The most c l o s e l y r e l a t e d mapping \ i n i t s o f o t h e r a l l i a n c e s a r e two 
members o f the £ a r i £ i £ n _ d a v a . l l _ i a n a e . T h e s e have the normal s p e c i e s 
complement f o r the a l l i a n c e b u t mapping u n i t 11 i n c l u d e s amongst i t s 
d i f f e r e n t i a l s T r i c h o p h o r u m , E r i c a and M a r t h e c i u m , w h i l s t mapping u n i t 
12 h a s N a r d u s and C a r e x d e m i s s a . T a b l e X V I I I shows the f u l l d e t a i l s . 
I n c o n t r a s t , h o w e v e r , mapping u n i t 25 l a c k s many £ a £ i £ i £ n _ d a , v a l ] L i a n a e 
s p e c i e s and h a s a l l the d i f f e r e n t i a l s o f mapping u n i t s 11 and 12 l i s t e d 
above t o g e t h e r w i t h abimdant C a l l u n a v u l g a r i s and s e v e r a l Sphagnum 
sp4cies. T h i s f l o r i s t i c a f f i n i t y i s p a r a l l e l e d - e s p e c i a l l y between 
mapping u n i t s 25 and 12 - by a f f i n i t i e s o f s o i l type and c o m p o s i t i o n 
( s e e b e l o w ) . 
A . 
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Nodal group w i t h C a r e x n i g r a and P o l y t r i c h u m commune 
(Mapping u n i t s 2? and 29) 
The c o m p o s i t i o n o f the d i f f e r e n t i a l s p e c i e s group - C a r e x n i g r a . 
P o l y t r i c h u m commune, Aulacomnium p a l C u s t r e , Sphagnum r e c u r v u m , 
C a l y p o g e i a t r i c h o m a n e s , L o p h o c o l e a b i d e n t a t g . and A c r o c l a d i u m 
s t r a m i n e u m - e x e m p l i f i e s the somewhat o l i g o - t r o p h i c s o l i g e n p u s 
h a b i t a t s i n w h i c h the n o d a l group o c c u r s . A l though t h e r e a r e 
d e f i n i t e s p e c i e s d i f f e r e n c e s between them, i t s c o n s t i t u e n t noda 
a r e p h y s i o g n o m i c a l l y v e r y s i m i l a r . They a r e u s u a l l y dominated by 
c lumps o f Nardus and J u n c u s s q u a r r o s u s w i t h s c a t t e r e d J u n c u s e f f u s u s 
s h o o t s w h i l s t between them t h e r e i s a c a r p e t o f Sphagniim r e c u r v u m , 
P o l y t r i c h u m commune and A t r i c h u m undulatum g i v i n g 100^ c o v e r . 
V i o l a p a l u s t r i s , w h i c h i s u n d e i ^ r e c o r d e d i n the Aufnahmen, i s 
o c c a s i o n a l l y s c a t t e r e d i n communit ies o f each nodum and c o n t r i b u t e s 
to t h e d i f f i c u l t y sometimes e n c o i i n t e r e d o f d i s t i n g u i s h i n g them from 
mapping u n i t I7 o f the _ C a r i £ i £ n _ c u r j t o - n i ^ g r a £ . The d i f f e r e n t i a l s o f ' 
t h i s o t h e r nodum i n c l u d e , i n a d d i t i o n to V i o l a p a l u s t r i s , P o l y t r i c h u m 
commune and A c r o c l a d i u m s tramineum; Sphagniim recurvum and 
Aul^comnium p a l u s t r e a r e l o c a l l y common. •'^lother d i f f e r e n t i a l , 
Ga,l iuin s a x a t i l e , i s a l s o a d i f f e r e n t i a l f o r mapping u n i t 29 ( s e e 
b e l o w ) . 
Nodum w i t h E r i o p h o r u m v a g i n a t u m (Mapping u n i t 27) 
The d i f f e r e n t i a l s o f the nodTim a r e E r i o p h o r u m vag inatum and 
P e s c h a m p s i a f l e x u o s a . The f i r s t p l a y s an i m p o r t a n t p a r t i n the 
s t r u c t u r e o f the communit ies a s do C a l l u n a v u l g a r i s , C a r e x n i g r a 
and those s p e c i e s ment ioned above f o r the n o d a l g r o u p . The 
s h o o t s o f J u n c u s e f f u s u s may r e a c h 60 cm w h i l s t the C a l l u n a b u s h e s , 
o n l y about 5 cm t a l l , a r e r a t h e r d w a r f e d ; the o t h e r Phanerogams 
a r e u s u a l l y 20 to 30 cm i n h e i g h t . The nodum i s p h y s i o g n o m i c a l l y 
somewhat i n t e r m e d i a t e between mapping u n i t s 29 and 28 and t h i s i s 
p a r a l l e l e d by t h e i r s p a t i a l p r o x i m i i ^ ( s e e b e l o w ) . Phanerogam 
c o v e r i s f a i r l y g e n e r a l l y n e a r to 75^ b u t the Cryptogam r a n g e s 
between 2C^and 80^, the mean b e i n g 605^ . The mean s p e c i e s nxmber o f 
18 i s the l o w e s t o f the c sO'noda l g r o u p . 
Mapping u n i t 27 o f t e n forms a t r a n s i t i o n zone between n o s . 28 
( £ z 2 ^ c £ C £ 0 j 2 S £ h a g n e _ t e a . ) and 29. An example may be s e e n on the n o r t h 
s i d e o f the F o l d S i k e f l u s h e s where the nodum w i t h E r i o p h o r u m 
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v a g i n a t u m o c c u r s on f l a t ground a d j a c e n t to the l a r g e expanse o f 
b l a n k e t bog (mapping -unit 28) and i s r e p l a c e d by mapping u n i t 29 
where the s l o p e becomes g r e a t e r . I n g e n e r a l , mapping u n i t 27 i s ''>. 
f o i m d i n s i t e s w i t h a h i g h e r w a t e r t a b l e than i s mapping \ i n i t 29. 
S e v e r a l dozen s q u a r e m e t r e s o f the f o n n e r o c c u r r e d below the a c c e s s 
r o a d n e a r b o t h S l a p e s t o n e S i k e and M i d d l e P l u s h a n d a l s o on t h e 
n o r t h s i d e o f the Red S i k e f l u s h to the wes t o f the B i r k d a l e T r a c k . 
Nodxim w i t h G a l i u m s a x a t i l e and Sphagnum p a p i l l o s u m (Mapping u n i t 29) 
V a r i o u s members o f the d i f f e r e n t i a l s p e c i e s group o f G a l i u m 
s a x a t i l e , K b y t i d i a d e l p h u s s q u a r r o s u s , P l a g i o t h e c i u m undulat \ im, 
Sphagnim papill-QBum, L u z u l a ? c a m p e s t r i s and Anthoxanthum odoratum, 
t o g e t h e r w i t h the o t h e r s p e c i e s m e n t i o n e d above i n r e f e r e n c e to the 
^ n o d a l g r o u p , a r e p r o m i n e n t between the r o s e t t e s and s h o o t s o f 
J u n c u s s q u a r r o s u s , J . I f f u s u s and Nardus s t r i c t a . The n o d a l 
group d i f f e r e n t i a l s M o l i n i a c a e r u l e a and the companions Tr ichophorumj 
P e s t u c a o v i n a and G a r e x p a n i c e a may a l s o be c o n s p i c u o u s . S p e c i e s 
o f low c o n s t a n c y b u t more o r l e s s c o n f i n e d to t h i s mapping u n i t 
a r e Sphagnum c a p i l l a c e u m , B a r b i l o p h o z i a f l o e r k e i , Mnium horrmm 
a n d E q u i s e t u m p a l u s t r e . The v e g e t a t i o n i s s l i g h t l y t a l l e r t h a n 
the p r e v i o u s nodum d e s c r i b e d : J u n c u s e f f u s u s i s between 40 and 
70 cm, C a l l u n a reachefi . I5 cm and the o t h e r Phanerogams range from 
20 to 40 cm. P h a n e r o g a m s c o v e r , a t 75^j i s the same as i n the 
o t h e r nodum b u t the Cryptogam v a r i e s between 20 and 100^ w i t h a 
mean o f 709^ . The mean s p e c i e s niomber i s 23. 
The mosti'common t o p o g r a p h i c a l l o c a t i o n f o r t h i s mapping u n i t 
i s a s p a r t o f the s l o p i n g r i m a r o u n d the edge o f a hummock o r l a r g e 
expanse o f the nodum w i t h Empetrum and Sphagnum recurvum (mapping 
u n i t 28) where the p e a t y s u b s t r a t e h a s become much s h a l l o w e r . 
Arouj id t h e main b l a n k e t bog c o v e r i n g o f the P e l l , t h i s j u x t a -
p o s i t i o n p r i n c i p a l l y o c c u r s on the e a s t e r n s i d e where a r e a s o f the 
nodum, e a c h r a t h e r l e s s t h a n a h u n d r e d s q u a r e metres i n e x t e n t , 
s e p a r a t e the b l a n k e t bog from' the dry h e a t h communit ies (mapping 
u n i t 31) o f the an£e_tri_on. On the n o r t h bank o f Sand S i k e s e v e r a l 
h u n d r e d s q u a r e m e t r e s o f mapping u n i t 29 a r e f o l l o w e d , l o w e r down 
t h e s l o p e , by mapping u j i i t 18 o f the _ C a r i £ i £ n _ c u r _ t 0 2 n i g r a £ ; a 
s i m i l a r j u x t a p o s i t i o n o f mapping u n i t s , a l t h o u g h on l e s s s t e e p l y 
s l o p i n g g r o u n d , o c c u r r e d on the n o r t h - w e s t p a r t o f the P e l l 
a s s o c i a t e d w i t h S l a p e s t o n e S i k e and w i t h M i d d l e P l u s h . A l s o i n 
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t h e l a t t e r r e g i o n , mapping u n i t 29 ( a n d o c c a s i o n a l l y . 27) h a d 
c o l o n i s e d a wide t r a c k w a y r u n n i n g through the b l a n k e t bog j u s t 
above the T e e s . The a s s o c i a t i o n o f the nodum w i t h p l a c e s o f w a t e r 
movement i s f u r t h e r shotra by ttro o t h e r s i t u a t i o n s i n w h i c h i t i s 
f o u n d : t o g e t h e r w i t h mapping u n i t s 26 and 31 between the £ e £ l £ r ^ o -
Me£obr£mi^on v e g e t a t i o n o f the F e l l top and the s l i g h t l y i i b w e r - l y i n g 
b l a n k e t bog a d j a c e n t to i t , and i n the s i n k h o l e s i n the b l a n k e t 
p e a t i t s e l f where mapping u n i t 29 forms a r i m around the .communities 
u s u a l l y mapping u n i t s 21 o r 22 o f the Rar^nculo^^ on 
t h e exposed l i m e s t o n e . 
I t c a n be deduced f3?om T a b l e X X X I V and from d e t a i l s g i v e n 
above t h a t t h e nodum w i t h G a l i u m s a x a t i l e and Sphagnum p a p i l l o s u m 
c a n n o t a l w a y s be c l e a r l y d i f f e r e n t i a t e d from the nodum w i t h 
E r i o n h o r u m v a g i n a t u m ; the o c c a s i o n a l f l o r i s t i c proximi-ty o f b o t h 
n o d a , e s p e c i a l l y the l a t t e r , to mapping u n i t 17 ( £ a r i £ i £ n _ c u r t o -
n i £ r a e ) h a s a l r e a d y been n o t e d . U n d e r somewhat d r i e r c o n d i t i o n s , 
a r o u n d some o f the b l a n k e t bog hummocks on d r i f t a m i d s t the 
_Ses_l£ri^o-M£S£bromi£n g r a s s l a n d , p a t c h e s o f C a r e x b i n e r v i s a r e 
p r e s e n t w i t h i n mapping u n i t 29. T h i s i s a companion s p e c i e s o f 
t h e a d j a c e n t mapping u n i t 31 and h a s presumably i n v a d e d from t h e r e . 
C o n v e r s e l y , o c c a s i o n a l J u n c u s s q u a r r o s u s r o s e t t e s o c c u r i n t h i s 
Em£e_tri^on nodum. 
The syntaxonomy and c l a s s i f i c a t i o n o f the odRodal group 
: T a b l e XXXVI ajad F i g . X I I I b ) 
D e s c r i p t i o n s o f v a r i o u s rough g r a s s l a n d t y p e s , bo th dry and 
w e t , c a n be fo und i n the v e g e t a t i o n a c c o i i n t s from e a c h o f s e v e r a l 
p a r t s o f the B r i t i s h I s l e s ; o n l y a few s u c h u n i t s a r e d i r e c t l y 
r e l e v a n t to the p r e s e n t d i s c u s s i o n . These a r e the communit ies 
w h i c h a r e d i r e c t l y r e f e r a b l e to the N a £ d £ - J u n c £ t u m _ S £ u a r r o £ i Bilk 
1942. Two s e t s o f f l o r i s t i c a n a l y s e s o f t h i s a s s o c i a t i o n were 
a v a i l a b l e to the a u t h o r - those by Duvigneaud (1949) and by 
O b e r d o r f e r ( l957) . S i n c e the f o r m e r come from p a r t s o f E u r o p e 
w h i c h a r e g e o g r a p h i c a l l y c l o s e r to B r i t a i n than the l a t t e r and i t s 
f l o r i s t i c c o m p o s i t i o n i s more a k i n to t h a t o f the B r i t i s h 
v e g e t a t i o n , i t a l o n e i s i n c l u d e d i n T a b l e XXXVI to g i v e a p o i n t o f 
r e f e r e n c e . A l s o p l a c e d i n the t a b l e , f o r c o m p a r i s o n , a r e those 
a n a l y s e s o f the N a r d £ - £ a l ^ i £ i n m _ s a x a t i ^ l i _ s P r e i s i n g 1949 from 
S h i m w e l l (1968) t o g e t h e r w i t h a few o f the o t h e r B r i t i s h a n a l y s e s 
196-a 
SUIMARY OP THE COMPONENTS OF THE 
SARDO-JUNCETUM SQUARROSI I N B R I T A I N 
ASSOCIATION NAEIDO-JUNCETUM SQUARROSI Btik 1942 
S U B - A S S . empetretosum s u b - a s s . n o v . 
Nodum w i t h E r i c a t e t r a l i x a n d C a r e x d i o i c a 
Nodum w i t h E r i o p h o r u m v a g i n a t u m 
J u n c u s s q u a r r o s u s nodum E d g e l l 1969 
J u n c u s s q u a r r o s u s bog ^ 
J u n c u s - E r i o p h o r u m v a g i n a t u m bog ) 
R a t c l i f f e I959 
S U B - A S S . g a l i e t o s u m s a x a t i l i s s u b - a s s . n o v . 
Nodum w i t h G a l i u m s a x a t i l e and Sphagnum p a p i l l o s u m 
N a r d e t o - J u n c e t u m s q u a r r o s i McV. & R . I962 emend. 
B i r k s 1969 
S p e c i e s - p o o r J u n c e t u m s q u a r r o s i s u b - a l p i n u m ) E d d y , 
S p e c i e s - p o o r Nardetvun s u b - a l p i n u m - t y p i c a l I ^ ^ g g ^ 
and Juncuis facies ( 
) 1969 
P e s t u c a - N a r d u s a n d / o r J u n c u s s q u a r r o s u s g r a s s l a n d s 
R a t c l i f f e 1959 
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w h i c h a r e r e f e r a b l e to t h e o s e c o n d a s s o c i a t i o n ; some o f t h e s e 
• h a v e p r e v i o u s l y been l i k e n e d to the v e g e t a t i o n now i n c l u d e d i n 
t h e N a r d £ - J u n c £ t u m _ s £ u a r r o £ i . 
A s £ 0 £ i a t i ^ o n N a r d £ - J m a c £ t x m _ s £ u a r r o _ s i (Nordh . 1920)Bak I942 
A summary o f the B r i t i s h components o f the a s s o c i a t i o n i s 
g i v e n on the f a c i n g page and the c l a s s i f i c a t i o n o f the Widdybank 
communi t i e s i s shovm. i n P i g . X I I I b ) . 
I n i t s t y p i c a l f o r m , the a s s o c i a t i o n i s dominated by r o s e t t e s 
o f J-uncus s q u a r r o s u s a n d t u f t s o f Nardus s t r i c t a between w h i c h i s 
a wide v a r i e t y o f o t h e r s p e c i e s , o f t e n t y p i c a l o f the £ a r i £ i £ n 
£ u r t £ - n i £ r a e o r o f s i l i c e o u s g r a s s l a n d (Duv igneaud 1949). T h i s 
h a s l e d to s e v e r a l d i f f e r e n t c l a s s i f i c a t o r y p o s i t i o n s f o r the 
a s s o c i a t i o n . Duvigneaud p l a c e s i t i n the Eri_c_ion jtejfcrali^ci^s 
a l t h o u g h n o t i n g t h a t an e a r l i e r r e f e r r a l to the C a r i c i o n £ U £ t £ -
n i ^ r a e m i g h t , i n f a c t , be more s u i t a b l e and i t was a member o f 
t h e now d i s c a r d e d N a £ d £ - J i m c i ^ o n £ q u a r r £ s _ i O b e r d . 1957 ( c f . P a s s a r g e 
1964). 
Duvigneaud d e s c r i b e s the o c c u r r e n c e o f the a s s o c i a t i o n i n the 
a t l a n t i c s e c t o r , i n c l u d i n g i t s montane z o n e s - ( P a | ; r I s i e : j F o r w a y ) , 
i n the l o w e r mounta ins o f c e n t r a l E u r o p e ( i n the A r d e n n e s , B l a c k 
F o r e s t and L o r r a i n e ) and i n the u p l a n d p a r t s o f B r i t a i n . H i s 
a n a l y s e s come from w e s t e r n c e n t r a l Europe w h i l s t those o f 
O b e r d o r f e r a r e from the s o u t h e r n p a r t o f the range betvreen 1,312 
a n d 4,429.-ft,(400. ^ d 1,350m). . i n the B r i t i s h I s l e s , the 
a s s o c i a t i o n a p p e a r s to be c o n f i n e d to p a r t s o f the a t l a n t i c / s u b -
a t l a n t i c zones o c c u r r i n g i n n o r t h Wales ( R a t c l i f f e 1959)> the 
n o r t h e r n P e n n i n e s ( E d d y , W e l c h and Rawes 19^9 and the p r e s e n t 
s t u d y ) and the I s l e o f Skye ( B i r k s I969) between ],200 and 3,000 f t 
(366 and 914 ni) on grouj id w h i c h i s f l a t o r s l i g h t l y s l o p i n g -
u s u a l l y o n l y up to 10° - and i s t h e r e f o r e b a d l y d r a i n e d . 
The v a r i o u s T f e g e t a t i o n t y p e s r e f e r a b l e to the a s s o c i a t i o n f a l l 
i n t o two g r o u p s w h i c h have been d i s t i n g u i s h e d a s s u b - a s s o c i a t i o n s . 
T h e s e d i f f e r from those s u g g e s t e d by P r e i s i n g and d e s c r i b e d by 
P a s s a r g e (1964) - a d r i e r a ^ r o £ t j ^ d e t £ s u m _ t £ n u i £ , a J^72.i£um and 
a damper £ r i o £ h £ r £ t £ s u m _ a r ^ r u s _ t i f o l _ i i ^ a l t h o u g h the B r i t i s h N a r d o -
Jju2_c£t tm_s£uar i ;os_ i a p p r o a c h e s the l a t t e r i n c o m p o s i t i o n . . : A more 
e x h a u s t i v e B r i t i s h a n d C o n t i n e n t a l s u r v e y i s r e q u i r e d to g i v e a 
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u n i f i e d c l a s s i f i c a t i o n . P a s s a r g e ment ions a number o f v i c a r i o u s 
a s s o c i a t i o n s i n v a r i o u s p a r t s o f E u r o p e i n c l u d i n g the I r i s h 
. 2 t e '^ i^ i^^®iJ '^°I^ '^}P£®Jt^ £ ' lH^£^£s j^ e t R . T x . 1952. 
The s u b - a s s o c i a t i o n £ a 3 ^ i £ t £ s ] m _ s a x a t i . l _ i s i s d i s t i n g u i s h e d from 
t h e s u b - a s s o c i a t i o n £m£ej t r£ t£su j i i by the p r e s e n c e o f s e v e r a l s p e c i e s 
w h i c h a r e a l s o p r e s e n t i n the Nard£-Ga]^ i£ ln jm_sa^at i^^ T h i s r e l a t e d 
member o f the V i £ l i _ o n £ a £ i n a £ c o m p r i s e s a c i d i c g r a s s l a n d s dominated 
by N a r d u s , D e s c h a m p s i a f l e x u o s a , F e s t u c a s p p . , A g r o s t i s s p p . , 
P o t e n t i l l a e r e c t a and G a l i u m s a x a t i l e s i t u a t e d on d r i e r and more f r e e l y 
d r a i n e d s o i l s ( S h i m w e l l I968). 
The N a £ d £ - £ i m c £ t u m _ s £ u a r r o £ i c a n be s e p a r a t e d from the o t h e r 
a s s o c i a t i o n n o t o n l y i n g e n e r a l physiognomy and the h a b i t a t p r e f e r -
e n c e s m e n t i o n e d a b o v e , b u t a l s o by the p r e s e n c e o f a number o f 
d i f f e r e n t i a l s p e c i e s - C a r e x n i g r a , E r i o p h o r u m a n g u s t i f o l i i i m , 
Aulacomnium p a l u s t r e , C a l y p o g e i a t r i c h o m a n e s , Sphagnmn p a p i l l o s u m , 
S . r e c u r v u m , S . c a p i l l a c e u m , P o l y g a l a s e r p y l l i f o l i a , C a r e x e c h i n a t a 
a n d E r i o p h o r u m v a g i n a t u m . Most members o f t h i s group a r e c h a r a c t e r s 
o f comin-unities o f damp o l i g o - to m e s o - t r o p h i c c o n d i t i o n s and i l l u s t r a t e 
t h e e a r l i e r c l a s s i f i c a t o r y p o s i t i o n s f o r the a s s o c i a t i o n ment ioned 
a b o v e . . The C a r e x s p p . a r e c h a r a c t e r s o f the £ a r i £ i £ n _ c u r _ t o - n i . g r a £ ; 
Sphagnum c u s p i da turn a n d C a l y p o g e i a t r i c h o m a n e s o f the 0 : ^ G £ C £ O -
S p h a g n e t £ a ; E r i o p h o r u m vag ina tum aand Sphagnum recurvum o f the 
S p h a £ n £ t a l i a _ m a g e l _ l a n i £ i ; a n d Sphagnum p a p i l l o s x i m o f the E r i _ c £ -
& p h a ^ i o n . O n l y P o l y g a l a s e r p y l l i f o l i a i s a V i £ l i _ o n £ a £ i n a e 
c h a r a c t e r , a l t h o u g h the c o - d o m i n a n t s H a r d u s and J u a c u s s q u a r r o s a s a r e ' 
Na£d£ta^l i^a and V i £ l i ^ o n c h a r a c t e r s , r e s p e c t i v e l y , and the c l a s s 
c h a r a c t e r C a l l u n a i s p l e n t i f u l t h r o u g h o u t much o f the a s s o c i a t i o n . 
. ^ SuiC^sSi: e m £ e t i r £ t £ s u m . 
T h i s i s d i f f e r e n t i a t e d by Empetrum n i g r u m . E r i c a t e t r a l i x and 
N a r t h e c i u m o s s i f r a g u m , the l a s t two b e i n g c h a r a c t e r s o f the Erjlci^on 
• _tejtrali_ci_s a n d E r i _ C £ - S p h a g n _ i o n r e s p e c t i v e l y . The s u b - a s s o c i a t i o n 
i s p h y s i o g n o m i c a l l y a n d I ' l o r i s t i c a l l y v e r y a k i n to v e g e t a t i o n o f 
omhrogenous b o g s . T h i s ^ a | ^ a l r e a d ^ ^ b e e n ment ioned i n the d e s c r i p t i o n 
o f liaapping u n i t 27 ( c o l . B , / a n d b o t h E d g - e l l (1969) a n d Ratcl iffe(L959) 
i n c l u d e u n d e r t h i s h e a d i n g t h e i r d e s c r i p t i o n s o f the u n i t s now 
p l a c e d i n t h e £ m £ e j t r £ t £ s u m - the J u n c u s s q u a r r o s u s nodum ( c o l . D) 
a n d t h e J u n c u s s q u a r r o s u s and J u n c u s / E r i o p h o r u m vag inatum bogs 
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( c o l . P ) . S i n c e the s u b - a s s o c i a t i o n h a s n o t been f u r t h e r d i v i d e d , 
mapping u n i t 25 ( c o l . A ) , a l t h o u g h i t c o n t a i n s many s p e c i e s o f 
• .co.oabQjrjcyll l ( C a r e x h o s t i a n a , C . p u l i c a r i s , G . d e m i s s a ) w h i c h a r e 
c l e a r l y e x c l u s i v e to i t , i s i n c l u d e d w i t h t h e s e r a t h e r d i f f e r e n t 
r e p r e s e n t a t i v e s o f t h e £ m £ e _ t r £ t £ s u m . 
The s u b - a s s o c i a t i o n h a s been d e s c r i b e d o n l y from n o r t h Wales 
( C a d e r I d r i s , c o l . D, and the C a m e d d a u , c 'o l . P ) and from Widdybank 
P e l l ( c o l s . A and B ) . The a l t i t u d i n a l range o f the Sftder I d r i s and 
P e n n i n e l o c a l i t i e s a r e 1,500 to 1,825 f t (457 to 556m) and 1,500 to 
1,700 f t (457 to 578m) r e s p e c t i v e l y , whereas R a t c l i f f e ' s a n a l y s e s from 
t h e C a m e d d a u were made bet i feen 1,200 and 3,000 f t (366 and 914ni). 
T h i s v e g e t a t i o n h a s a g r e a t e r a l t i t u d i n a l o v e r l a p w i t h communit ies o f 
t h e £ a ] ^ i £ t £ s u m ^ w h i c h t ends to o c c u r a t h i g h e r l e v e l s ( s e e b e l o w ) . 
T h i s s i t u a t i o n i s r e f l e c t e d f l o r i s t i c a l l y s i n c e the £mjDe_tr£t£sum 
v e g e t a t i o n from the C a m e d d a u i s somewhat i n t e r m e d i a t e between the two 
s u b - a s s o c i a t i o n s . The s o i l t y p e s a s s o c i a t e d w i t h the s u b - a s s o c i a t i o n s , 
a s w i t h t h e i r a l t i t u d i n a l p r e f e r e n c e s , a r e n o t s h a r p l y s e p a r a t e d 
a l t h o u g h the £m£_ejbr£t£sum i s f r e q u e n t l y u n d e r l a i n by deep p e a t and the 
£ a l i £ t £ s u m by p e a t y g l e y s , p e a t y p o d s o l s and sha l lovr p e a t . 
Sub-lias s , _ £ a l ^ i £ t £ s m ^ s a x a t i ^ ^ 
A l t h o u g h , a s m e n t i o n e d above , the d i f f e r e n t i a l s o f t h i s s u b -
a s s o c i a t i o n a r e a l s o p r e s e n t i n the N a r d £ - G a ] ^ i £ ' t ^ _ s a x a t i ^ l i _ s , t h i s 
o t h e r a s s o c i a t i o n i s f u r t h e r d i s t i n g u i s h e d by the absence o f the N a r d o -
J T m c £ t u m d i f f e r e n t i a l s . The s u b - a s s o c i a t i o n d i f f e r e n t i a l s a r e G a l i u m 
s a x a t i l e , Anthoxanthvim odoratum, L u z u l a m u l t i f l o r a , L . ? c a m p e s t r i s , 
Ga;rex p i l u l i f e r a , a n d C . b i n e r v i s . None o f t h e s e i s a c h a r a c t e r o f 
a n o t h e r h i g h e r unit o f c l a s s i f i c a t i o n a n d , a s a f u r t h e r c o n t r a s t w i t h 
t h e £m£_ej tr£ t£sum, G & r e ] i | p i l u l i f e r a i s a Na£d£-£a3^1unet£a and b o t h 
G a l i u m s a x a t i l e a n d L u z u l a m u l t i f l o r a a r ^ Z^^.-'-i^B. £ a £ l i n a £ c h a r a c t e r s . 
T h e mean s p e c i e s niomber o f the £ a l ^ i £ t £ s u i n , / 4 s s l i g h t l y g r e a t e r t h a n t h a t 
o f t h e £ m £ e j t r £ t £ s u m , 20. 
Not o n l y does the £ a l _ i £ t £ s u m r e a c h h i g h e r a l t i t u d e s t h a n the 
£ m £ e _ t r £ t £ s u i n , b u t i t i s more w i d e l y d i s t r i b u t e d . The C a m e d d a u ( c o l . G ) 
R a t c l i f f e 1959 ani i Widdybank {coll C) r e c o r d s a r e a g a i n a t 1,200 to 
3,000 f t (366 to 914m) and 1,500 to 1,700 f t (457 to 578m) r e s p e c t i v e l y 
b u t t h e work o f E d d y , Welch and Rawes (1969) a t k o o r House ( c o l . K ) 
e x t e n d s i t s » o r t h P e n n i n e range to 2,600 f t (792m), and B i r k s ' (1969) 
a n a l y s e s f rom S k y e ( c o l . J ) show t h a t i t i s p r e s e n t t h e r e between 
1,500 and 2,100^ft (457 and 640m). 
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N o t w i t h s t a n d i n g the f a c t t h a t b o t h B i r k s ( d i r e c t l y by name) and 
E d d y , W e l c h and Rawes l i k e n t h e i r noda to the s p e c i e s - p o o r N a £ d £ t m a 
and £ u £ C £ t u m _ s £ u a r r o £ i _ s u b ^ a ] j ) d j i m o f McVean and R a t c l i f f e (1962), 
t h i s v e g e t a t i o n ( c o l . N) i s c l e a r l y n o t a member o f t h e Nard£-Jtm.c i£tum 
_ s q u a r r £ s i _ b u t b e l o n g s to the Nard£-£a3^i£tum_saxatj^ld^s ,Sh imwel 
a n a l y s e s f o r w h i c h a r e shoim i n c o l . 0 o f T a b l e X X X V I . R e f e r e n c e has 
a l r e a d y been made to the f l o r i s t i c o v e r l a p between t h e s e a s s o c i a t i o n s 
i n t h e d e s c r i p t i o n o f t h e £ a l . i £ t £ s u i n . T h i s i s f u r t h e r s e e n by an 
e x a m i n a t i o n o f the s p e c i e s ' complements o f c o l . G ( f r o m the C a m e d d a u ) 
o f the g a l i e t o s u m and c o l . L ( f r o m s o u t h - e a s t S c o t l a n d , B i r s e and 
R o b e r t s o n I967) o f the N 3 r d £ - £ a ] ^ i £ t T m _ s a x a t i ^ l _ i ^ The f o r m e r h a s 
r e d u c e d f r e q u e n c i e s o f Nai^d£ J u n c £ t u m d i f f e r e n t i a l s w h i l s t the l a t t e r 
i s i n f i l t r a t e d by s p e c i e s o f t h i s o t h e r a s s o c i a t i o n . 
Any d i s c u s s i o n by t h i s a u t h o r o f the r e l a t i v e r e g i o n s o f the 
B r i t i s h I s l e s o c c u p i e d by t h e s e a s s o c i a t i o n s must , a t the moment, be 
i n c o m p l e t e s i n c e i t h a s to be b a s e d on the p u b l i s h e d m a t e r i a l w h i c h 
does n o t c o v e r t h e whole o f the c o u n t r y . However, i t seems t h a t the 
o n l y l o c a l i t y where they have b o t h been r e c o r d e d i s C a d e r I d r i s i n n o r t l 
W a l e s from w h i c h E d g e l l (1969) h a s d e s c r i b e d a F e s t u c a o v i n a - J u n c u s 
s q u a r r o s u s s o c i a t i o n ( c o l . E ) r e f e r a b l e to the N a r d £ - G a l ^ i £ t u m _ s a x a t i ^ l ^ s 
i n a d d i t i o n to the N a r d £ - J x m c £ t u m _ s £ U £ r r o £ i _ e m p £ t r e j t ^ v e g e t a t i o n 
( c o l . D ) m e n t i o n e d above . R a t c l i f f e ( I 9 6 6 ) , a l t h o u g h n o t i n g the 
p r e s e n c e on Widdybank F e l l o f McVean and R a c l i f f e ' s (1962) s p e c i e s - p o o r 
Na i ;d£ tum and Jun£e_tum £ q u a £ r £ s i ^ , does n o t g i v e any s u p p o r t i n g f l o r i s t i c 
a n a l y s e s . 
A p a r t from n o r t h Wdes, the ]£a£d£-Jj j i i c£ tupi a p p e a r s to o c c u r o n l y . 
i n t h e n o r t h e r n P e n n i n e s and on Skye s i n c e the e x t e n s i v e i n v e s t i g a i i o n s 
i n the S c o t t i s h H i g h l a n d s (McVean and R a t c l i f f e 1962) and s o u t h e r n 
S c o t l a n d ( K i n g and N i c h o l s o n I964) have r e v e a l e d v e g e t a t i o n o f the 
N a r d £ - G a l i £ t u j i i a l o n e . T h e s e a r e the s p e c i e s - p o o r Nardetum and 
£ u n c £ t } m _ s £ u a r r o £ i _ s u b ; ^ a ] j ) j j i \ ^ ( c o l . N) and the N a r d u s - F e s t u c a -
D e s c h a m p s i a t y p e 2, F e s t u c a - D e s c h a m p s i a ( N a r d u s ) "type 3 and the 
F e s t u c a - A g r o s t i s ( N a r d u s ) t y p e 6 r e s p e c t i v e l y . (No members o f the 
l a t t e r group a r e shoi-m i n T a b l e JJJJfl). O t h e r B r i t i s h r e c o r d s o f the 
Nardo-G_al ie tum s a x a t i _ l i £ a r e t h e Na£d£tu in ( c o l . M) from the C r a v e n 
d i s t r i c t o f Y o r k s h i r e ( W i l l i a m s and V a r l e y I967) a n d S h i m v z e l l ' s 
a n a l y s e s i n c o l . D . The l a t t e r r e p o r t s the p r e s e n c e o f the 
a s s o c i a t i o n . i n D e r b y s h i r e , B r e c o n s h i r e , Y o r k s h i r e ( C r a v e n and W h a r f e -
d a l e ) a n d Westmor land; t h i s d i s t r i b u t i o n does n o t a s y e t o v e r l a p w i t h 
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t h a t o f the N a r d £ - J u £ C £ t u m _ s £ u a r r 0 £ i . I t a l s o seems l i k e l y t h a t 
t h e a l t i t u d i n a l l i m i t s o f the N a r d £ - G a H £ t u m _ s a x a t i _ l i _ s a r e s l i g h t l y 
l o w e r t h a n t h o s e o f the N a £ d £ - J u i i c £ t u m _ s q u a , r T O £ i s i n c e the f o r m e r 
o f t e n o c c u r a r o u n d 800 f t (264m) and h a s n o t been found above 
2000 f t (610m) i n E n g l a n d o r above 2,500 f t (762m) i n S c o t l a n d and 
n o f t h W a l e s . 
The: s y n s y s t e m a t i c p l a c i n g o f the c<2 iJodal group w i t h Nardus s t r i c t a 
and J u n c u s s q u a r r o s u s 
T a b l e I 
T h e ' s y n s y s t e m a t i c p o s i t i o n o f t h i s n o d a l group i s n o t n e a r l y 
so c l e a r - c u t a s t h a t o f most o t h e r o O n o d a l groups and noda on 
Widdybank P e l l . O n l y one c l a s s and one o r d e r c h a r a c t e r , C a l l i m a 
v u l g a r i s a n d N a r d u s s t r i c t a r e s p e c t i v e l y a r e p r e s e n t , a l t h o u g h o t h e r 
s p e c i e s o f e a c h c a t e g o r y o c c u r on the F e l l . The t h r e e V i £ l £ o n 
£ a i i i n a £ c h a r a c t e r s a r e c o n c e n t r a t e d , as a g r o u p , w i t h i n the ^ n o d a l 
group b u t two a r e a l s o w i d e s p r e a d i n the an£ejtr£on c o m m u n i t i e s . 
The n o d a l group i s f u r t h e r s e e n to be somewhat a t y p i c a l o f i t s 
c l a s s and a l l i a n c e i n the p l e n t i f u l o c c u r r e n c e o f 0 3 2 ^ c £ C £ o - S £ h a g n e j t e a 
E r £ C £ t a l _ i a and S p h a ^ £ t a l _ i a c h a r a c t e r s , However, i t i s n o t a s s i g n e d 
to t h i s o t h e r c l a s s f o r the f o l l o w i n g r e a s o n s : 
(1) t h e r e a r e fevrer o f t h e s e c h a r a c t e r s i n the o C n o d a l group 
a n d they o c c u r w i t h l o w e r firons_tanQiee: t h a n i n the g e n u i n e bog o r 
damp h e a t h v e g e t a t i o n ; 
(2) t h e o C n o d a l group would f a l l somewhere between the two 
o r d e r s o f the c l a s s (Sph^agn£ta, l_ ia a n d E r i _ c £ t a l _ i a ) ; a n d , most 
i m p o r t a n t o f a l l , 
(3) t h e r e i s a g r e a t e r number o f N a £ d £ t a l £ a / V i £ l i . o n £ a £ a j i a £ s p e c i e s 
o c c u r r e n c e s t h a n in ' the 0 2 2 1 c £ C £ O - S p h a ^ £ t £ a c o m m u n i t i e s . 
Mapping -unit 25 d i f f e r s g r e a t l y from the o t h e r two i n the n o d a l 
group i n t h a t i t c o m p r i s e s v e g e t a t i o n t r a n s i t i o n a l to the £ 3 r i £ i £ n 
d a v a l ^ l _ i a £ a £ . T h i s i s c h i e f l y shovrn by the c b n a t a n c i e s - ( g i v e n i n 
b r a c k e t s ) f o r the f o l l o w i n g c h a r a c t e r s p e c i e s a l l o f w h i c h a r e 
e n t i r e l y o r a l m o s t c o n f i n e d w i t h i n the o C n o d a l group to t h i s nodum: 
C a r e x d e m i s s a ( I V ) ) p a x ^ o c a r i c e t e a c h a r a c t e r s 
R i c c a r d i a p m g u i s ) 
C a r e x d i o i c a (y) ) T o f i e l d i e t a l i a c h a r a c t e r s 
Campylium s t e l l a t u m ) 
G a r e x h o s t i a n a ( i l l ) ) C a r i c i o n d a v a l l i a n a e c h a r a c t e r 
I t may be n o t e d t h a t i n c o m p a r i s o n w i t h mapping l i n i t s 27 a n d 2 
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there i s no redaction i n the frequency of NarcLetali^a/Vi£l_ion £ajiinaej 
characters of mapping i i n i t 25 associated with t h i s addition of 
_Cari£i£n_davall_iajiae sp e c i e s . 
The £a£i£e_tal_ia ni£ra,e characters Carex n i g r a and C. echinata 
are present i n a l l three noda and are a further i n d i c a t i o n of the 
damp nature of these communities. This vegetation from ¥iddybank 
F e l l appears to f a l l within the ]ffa£d£-Juiic_ion £quarr£s_i Oberd. 1957 
which was o r i g i n a l l y erected as a sub-alliance to include the 
damper communities of the ¥i£li_on £ajiina£ (or Hard£-Qal_i£n_saxati^l_is[ 
P r e i s i n g 1949 as i t was then knovm). The sub-alliance was ' l a t e r 
r a i s e d to an a l l i a n c e by Passarge (1964) who placed i t i n a new 
order - the £^nc£taMa_s£uar£o_si (see the discussion above of the 
syntaxonomy of the ][i£lion £a£ina£). Unfortunately, t h i s d i v i s i o n 
of the Jp-olion Gan±na.e_ has not been retained by l a t e r workers 
such as Oberdorfer et a l (1967), Westhoff and den Held (1969). 
The s o i l s of theOCfaodal group with Uardus s t r i c t a and 
J;incus squarrosus 
Table XXXVII and F i g . XIV 
The various substrates associated with these three noda form a 
f a i r l y uniform whole as f a r as t h e i r general nature, i . e . the 
" s o i l "type" to which Homung has assigned them, i s concerned. 
n e v e r t h e l e s s , they are d i v i s i b l e , on the ba s i s of t h e i r chemical 
c h a r a c t e r i s t i c s , into two groups which p a r a l l e l the separation of 
the 0<C nodal group into the Nodum with E r i c a and Carex d i o i c a 
(m.u. 25) and the ^ /^nodal group with Carex n i g r a and Polytrichum 
commune (mapping u n i t s 2? and 29). The peaty gleys and (humic) 
groundwater gleys of mapping u n i t 25 have a much greater pH 
(mean 5.5) calcivim content (mean 37.1 m e q / l i t r e ) than the 
peaty gleys (humic) grovmdwater gleys, flushed peats and blanlcet 
peats of the other two mapping u n i t s (mean values: pH 3.7 sjai 
Ca 3.1 m e q / l i t r e ) . A s i m i l a r difference i s seen i n the mean 
values f o r l o s s - o n - i g n i t i o n : 
mapping u n i t 25 37.0?^ 
" " 27 54.2/0 
" " 29 67.3^ 
I t would appear l i k e l y , ^therefore, that each of these three factors 
of pH, calciiim content, humus content, i n p a r t i c u l a r the f i r s t two, 
i s instrumental i n determining the d i s t i n c t i v e species composition 
of mapping u n i t 25. 
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This nodum i s the memher of the Vi£l_ion ca^inae_ which i s most 
c l o s e l y r e l a t e d to the £ari£i£n_daTall_ianae. Conversely, mapping 
u n i t 12 i s the member of the l a t t e r a l l i a n c e which i s c l o s e s t , 
although to a l e s s e r degree, to the X^£lion £anina£ and mapping 
u n i t 11 also approaches that form of the Vi£li,on which i s represented] 
by mapping u n i t 25. There i s a s i m i l a r convergence i n one or more 
of pH, calcium content, humus content, between the s o i l s of these 
three noda as can be seen by a comparison of the relevant parts of 
Tables XXVII and XXXVTI. There i s a s t r i k i n g s i m i l a r i t y to the 
substrates of mapping u n i t 25 i n the pH and calcium content of the 
peaty gleys of mapping u n i t 12 (mearcs of 5.7 smd ^f.S m a q / l i t r e 
r e s p e c t i v e l y ) and the l o s s - o n - i g n i t i o n (32.5^) of the (flushed) 
calcareous gleys of mapping u n i t 11, although these d i f f e r i n the 
other f a c t o r s . 
The c h i e f difference between the s o i l s of mapping u n i t s 27 and 
29 l i e s i n t h e i r r e l a t i v e pH values which are 3.2 and 4.O 
r e s p e c t i v e l y . The fig u r e s for los s - o n - i g n i t i o n i n both noda have 
a high spread and a complete discussion must await further analyses, 
e s p e c i a l l y f or mapping u n i t 27. For the present i t may, however, 
be noted that t h e i r means are somewhat Iowse than those for mapping 
u n i t 28 ( L . o . I . 92.1^) to which both nod^re often adjacent and 
with which they share a number of bryophyte d i f f e r e n t i a l s , e.g. 
Polytrichum commune, Aulacomnium p a l u s t r e , Sphagnum recurvum. The 
pH of t h i s nodum (3.7) i s almost midway between those of mapping 
lanits 27 and 29, 
203-a 
SYWOPTIC CLASSIFIGATIOU OF PARTS OF THE yAKDO-CALLDUETEA 
IJITH PARTICULAR HEFEBEIJCE TO THE MPETRIOH KIGRI COMMODITIES 
OF WIDDTB^ PELL 
Class : 
Order : 
Al l i a n c e : 
irAR]X)-C|aLLUlIETEA 
KARDETALIA GALLOirO-ULICHrALIA 
JIRO THAimiOH EMPETRId i
JI EEICO-ULICETALIAL 
NIGRI CALIimO-GENISTION 
PILOSAB 
ULICION NANAE 
1-
Nodal group with. Calluna and Cladonia arbuscula 
syn,: Vaccinium m y r t i l l u s h j a t h Bridgewater 1970 p.p. 
Nodal gro^p with ,Carex p i l i x l i f e r a 
I T Nodal group with Galium s a x a t i l e 
and Luzula campestris 
syn>: Callima vulgaris complex, Calluna 
vu l g a r i s community, Festuca ovina v a r i a n t 
iNodum w i t h 
IEmpetrum and 
Eri c a 
Um.u. 26) 
Nodum w i t h Pteridium 
and Deschampsia 
flexuosa 
(m.u. 31) 
syn,: Deschampsia flexuSsa complex, 
Empetrum nigrum community, 
Rhytidiadelphus loreus v a r i a n t . 
I syn.: E r i c a 
t e t r a l i x sub-var. 
inov. prov. 
syn.: Carex p i l u l i f e r a 
sub-var. no v. prov. 
Nodum wit h 
Viola r i v i n i a n a 
(m.u. 32) 
syn.: t y p i c a l 
sub-var. 
nom, nov. 
Nodum wit h S i i ^ l i n g i a 
deciimbens 
(m.u. 33) 
syn.: Anthoxanthum 
odoratum 
sub-var. nov. prov. 
I. 
Key 
r Vegetation present 
on Widdybank F e l l 
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Order : CALLMO-ULICETALIA (Quantin 1935) H.Tx. 1937 
Those parts o f the class, and t h i s order i n p a r t i c u l a r , to 
which reference i s made i n the f o l l o w i n g account are shown on the 
facing page. 
The dwarf-shruV-heath communities which comprise the order are 
rat h e r species-poor although notably r i c h i n lichens and mosses. 
Only r a r e l y primary i n o r i g i n , e.g. i n rocky places, they are usually 
. replacements o f the V^a£cinio-P£c®tea and of the £uer£i£n_r£b£ri;-
£ejtraea,e and Lu^ulo-Fagi^ of the Quercejtal^ia robo£i;^£tra£a£ and 
are maintained by grazing, trampling, mowing and^ i n cdritras-t to 
tiie-•£^ 4e;%liaitbijxnliig.-.. j . - - i^^ml^-) . The s o i l s are usually 
a c i d i c , nutrient-poor and somewhat diy (¥esthoff and den Held I969). 
These heaths are found i n the a t l a n t i c to sub-continental parts 
o f the euro-Siberian region i . e . over an area stre t c h i n g from north 
Sweden, Finland and north-west Russia to south-east France, central 
I t a l y , Yugoslavia and Hxingary and extending to northern France and 
across the B r i t i s h I s l e s to western I r e l a n d . Throughout much of 
t h i s zone the order covers a wide a l t i t u d i n a l range but i n the 
south i t i s r e s t r i c t e d to the montane and sub-alpine parts. I n the 
a r c t i c - a l p i n e regions i t i s bordered by the dwarf-shrab tundra 
vegetation o f the Lo£S£l£uri£-Vja£cijiiejtea Eggler 1952 emend. 
Schubert I96O whose alliances were formerly included i n the Yaccinio-
Pice£t£a Br.-Bl. 1939* The southern boundaiy of the _Caj^limo-
lJl_ic_et£lia .adjoins , . the mediterranean heaths of the £i£t£-
Lavajttduletea except i n the south-west where the heafe coimnunities of 
France (apart from those i n the nor t h , the Pyrenees and the Alps) 
are r e f e r r e d to the Eri_C£-Ul_io£tal£a Br.-Bl., Pinto da Si l v a and 
fiozeira I964 (Schubert I96O, Bridgewater 1970). 
Syntaxonomy 
The syntaxbnomic problems of t h i s order centre on the composilatHi: 
and p o s i t i o n o f the Ul£0£on Duvign. I964 which encompasses the heaths 
o f a t l a n t i c Europe. Schubert (l960),who included i n t h i s a l l i a n c e 
the heaths o f B r i t a i n and northern France, removed i t from the 
_Ca3^1tm£-Ul£C£talia and placed i t i n the UHc£t£l£a_euTopaeaei 
Quantin 19355 order which also contained as the E r i c i o n Br.-Bl.. Pinto da S i l v a , Rozeira e t Pontes 195^ 7 limb^ellatae/che heaths of south-west Europe. The £ajLlun£-rai£etal^ ij 
thereby confined to northern and cent r a l Europe, was re-named the 
Yaccinio^Snis te t a l i a . 
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Both Passarge (1964) and Westhoff and den Held ( I969) f o l l o w 
t h i s procedure. Their investigations were not, however, p r i m a r i l y 
concerned w i t h the communities o f the extreme west of Europe. 
Others (Lohmeyer e t a l 1962, Braun-Blanq.uet, Pinto da Silva and 
Rozeira 1964> Oberdorfer et a l 1967> Shimwell 1971c) have returned 
the Uli_cipn to the northern European grouping f o r which the order 
name £a]J.un£-Ulic£tali_a has again been used ( o f . Oberdorfer 1957» 
S06 1957) . 
A f u r t h e r development was the formation of the Eric£-Ula^c£t^na 
Br.-Bl., Pinto da S i l v a and Rozeira I964 f o r the south-west 
European heaths. Although o r i g i n a l l y excluded from t h i s order 
( o f , Bridgewater 1970),,the southern a f f i n i t i e s o f the Uli.ci.on were 
re-emphasised by Braun-Blanq.uet (1967) who placed i t i n the Eric£-
UHc£tal_ia. He also modified the o r i g i n a l conception o f the 
a l l i a n c e and removed from i t the heaths i n the northern h a l f of 
B r i t a i n placing them w i t h the others o f northern Europe i n a new 
order - the Eri^c£-Geni£t£tali^a. This has not been retained by 
l a t e r workers ns>Jt^t^':-:t'''''iy i t may be noted, have Doings (1963) 
Geni£t£-2allini£talia and Uli,ci^ £nanae2-Eri^c£talj^a_cinerea£ f o r , 
respec t i v e l y , north-west and central Europe. 
Bridgewater ( l 9 7 0 ) who has made an extensive study o f the 
B r i t i s h heath communities, follows Rivas Martinez' unpublished 
c l a s s i f i c a t i o n which places the heaths of south-west Europe i n the 
Erj^ c£-Uljj3£tailia and those o f north-west and central Europe i n the 
_CalJ.ip£-U 1 i^oe_ta^lija. Under t h i s arrangement, the heaths of southern 
England and northern Francej forming the U l i c i o n constitute p a r t o f 
the £a]J.im£-Tn.d^ c£ta,lia and are thus separated from the communities 
o f c e n t r a l and western France and northern Spain which are r e f e r r e d 
to the other order. This scheme, therefore, assigns a l l B r i t i s h 
heaths to the £all}p£-Ulix;£ta,Ma and since Bridgewater has s p e c i f i -
c a l l y attempted to place them i n t h e i r European context, h i s 
procedure i s followed i n preference to that ofa Westhoff and den 
Held which removes the southern Higlish heaths from t h i s order 
( c f , above), 
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Character species 
Their small number i s doubtless p a r t l y due to the d i f f i c u l t y of 
determin^^^;^e composition o f the order. Those given by 
Oberdorfer/are: 
Calluna v u l g a r i s Hypnum erioetorum Sarothamnus scoparius. 
Westhoff and den Held (1969) name Calltma, Hypnum and Arctostapbylos 
uya-ursi as characters o f the Va£cjjiio-G£ni^ s_tejtal^ ia (equivalent to 
the £a3^1ijn£-Uli^C£talia without the Ulici^on - see above). Since 
Arctostapbylos i s present i n B r i t i s h Uli_cion communities (Bridge-
water 1970) as w e l l as i n others of the £an\m£-Ulic£talia, i t i s 
considered, w i t h reference to B r i t a i n , that t h i s species may be 
added to Oberdorfer'scoxier characters, pending f u r t h e r investigation.] 
Calluna i s a transgressive class character and i t i s i n t h i s 
order that i t f i n d s itffoptimum expression. A l l four species occur 
i n B r i t a i n : Sarothamus, absent from Widdybank P e l l although present 
i n the Tees v a l l e y , i s widespread on waste ground and i n woods as 
w e l l as on heaths; Calluna and Hypnxun are also generally common 
and the occurrence o f Hypnum i s strongly l i n k e d with that o f Calluna 
(¥atson 1 9 6 6 ) j the d i s t r i b u t i o n of Arctostapbylos i s rather disjunct 
since i t i s abundant on moors north of>.the Highland boundary f a u l t 
but otherwise i s scattered over the remaining parts of upland 
B r i t a i n . I t i s present i n Upper Teesdale (Perring and Walters 1962). 
Although not mentioned i n Table XXXVIII, i t was recorded from 
Falcon C l i n t s i n vegetation s i m i l a r to mapping u n i t 31 of the 
Em^ejtri^on and also occurs on Whin S i l l c l i f f s and scree on Cronkley 
Scar ( P i g o t t 1956) and above High Force-. Calluna and Hypnum are 
also found i n the Vi£li,on £aninae communities on Widdybank but they 
have much higher cover value i n the noda of the £a]^ lun£-Uli^ C£t£li^ a 
( c f . Tables XXXIV and XXXVIIl). 
The species named by Oberdorfer (1957) as order d i f f e r e n t i a l s 
vis-S,-vis the Nardetalia are P t i l i d i u m c i l i a r e , Dioganum spurium 
and D. undulatum. Westhoff and den Held also c i t e these w i t h the 
ad d i t i o n o f Juniperus communis as Va£aijai.o-G£ni^ sjtet^ ia d i f f e r e n t i a l s 
and, f o l l o w i n g the treatment given to the character species, i t may 
be sxiggested t h a t a l l four should be used as B r i t i s h Cal^luno-
U l i c e t a l i a d i f f e r e n t i a l s . 
Bradshaw (1972) : personal communication. 
- 206 -
A survey o f the available h a b i t a t descriptions (Clapham, Tutin 
and Warburg 1962, Watson I966) and d i s t r i b u t i o n maps (Perring and 
Walters I962) has shown the p r o b a b i l i i y t h a t i n B r i t a i n i n general 
(but see below) P t i l i d i u m can act as such a d i f f e r e n t i a l and that 
Juniperus (probably ssp. nana) i s also v a l i d i n the northern h a l f of 
the countiy. Both DiOTanxm species are rare: D. spurium, present 
i n heaths, c h i e f l y i n eastern England, i s a suitable d i f f e r e n t i a l 
(Longton 1965) "but the -^ as6 o f B. undalatum, an even scarcer p l a n t of 
bogs p r i n c i p a l l y i n north-east Scotlaaid and on the Scottish-English 
border (Dickson I966) may not be - v a l i d i '- " " ' • 
Only P t i l i d i u m and Juniperus occur on Widdybank F e l l rand the 
present r e s u l t s seem to indicate that the former cannot be used as a 
d i f f e r e n t i a l here since i t i s present w i t h equal frequency and 
abiandance i n both the ^ n o d a l group w i t h ]Jardu.s s t r i c t a and Juncus 
squarrosus (X^£lion £ai3Linaje) and the oC nodal group w i t h Calluna and 
Cladonia arbuscula (an2e_tr£on ni£ri.). Juniperus figures i n only two 
Aufnahmen. These are nos. 4 I I and 413 made on Falcon Glints and 
placed i n mapping u n i t 31 of the l a t t e r nodal group. 
Four all i a n c e s are recognised w i t h i n the order by Rivas-Martinez: 
Empetrion boreale B^cher 1943 boreal-sub-atlantic 
Calluno-Genistion pilosae Duvign. I 944 sub-atlantip 
Saro-fehamnion R. Tx. I945 apud. Prsg. 1949 
U l i c i o n nanae Duvigneaud 1944 eni. Vanden Berghen 1958 a t l a n t i c 
The c l a s s i f i c a t i o n employed by Westhoff and den Held d i f f e r s from 
t h i s i n tw;o ways as they f o l l o w , i n p a r t , Schubert (196O). The 
Em£ejtri,on ni£ri^ i s used instead of the E?(£e_tr£on boreal£ to give a 
geographically more widespread a l l i a n c e and the Ul_icijon i s transferred 
to the Ul£C£tal i.a_eur£p^eae. 
Schubert and Passarge (1964) have both suggested other m o d i f i -
cations i n the arrajigement o f the e x i s t i n g alliances and/or addition 
o f new ones. These have not a l l been sustained by l a t e r workers and 
only a few points need to be mentioned i n the present account. The 
£a]^luiio-Geni£tion was divided by Schubert to give the alliances 
Va£cinion vi_ti£-i_daea,e B/cher 1943 em.-ri boreal-montane and Genis_ti,on 
2.ilosae Duvign. 1942 em; the ^ aro_th£mni£n R. Tx. 1945 became a sub-
a l l i a n c e of the l a t t e r . I n add i t i o n , he erected the Eu£h£rbi£-
_Ca]^lujiion vulgar_is f o r the species-rich heaths o f continental central 
Europe. 
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The unilgr o f the £a]^ luno-GeniiBti^ on has, however, been maintained 
by l a t e r workers (Lohmeyer e t a l 1962, Passarge 1964> Oberdorfer et a l 
1967) and, i n general, the £arothamni£n has been retained as an 
a l l i a n c e although Oberdorfer et a l suggest that i t might be bette r 
included i n the £,3^£'talia_s£ino£a£ R. Tx. 1952. At that time t h i s 
was included i n the woodland class Qu£r£o^ !ffa3g£t£a but has since been 
placed i n the Rhamno^Prunejtea Rivas Goday et Borja Carbonell I96I of 
woodland-edge scrub communities (Westhoff and den Held 1969> 
Shimwell 1971c). 
The present account follows Bridgeifater's (1970) use of Rivas-
Martinez' c l a s s i f i c a t i o n w i t h the s u b s t i t u t i o n of the an^ejtri^on ni£ri_ 
f o r the ^£e_tri^on b£r£ale ( o f . Shimwell 197rc),. 
Braun-Blanq.uet and Tiixen (1952) and Ivimey-Cook and Proctor (1965) 
have both shoim t h a t the Ulici_on nana£ i s present i n I r e l a n d and 
Bridgewater (197O), whose svirvey of B r i t i s h heaths excluded that 
c o i i n t i y , has found B r i t i s h representatives of the alliances Ulici^on 
nanae, Cal]^ unoj;^ £ni_s_ti£n and ^ £e_trion ni£ri_. The d i s t r i b u t i o n 
patterns of these communities i l l u s t r a t e the European zonation of the 
a l l i a n c e s , i . e . a t l a n t i c , sub-atlantic and boreal-sub-atlantic' 
respectively. The UMci^on occurs i n north-west and cen t r a l Scotland, 
the I s l e o f Man, west Wales and south-west England; the £a]^lun£-
Geni_Btion i s c h i e f l y i n eastern and southern-England with i s o l a t e d 
outposts i n south-west England, north Wales, the I s l e o f Man and 
south-west Scotland; the ^ £ejtrion i s foiind i n north-west, central 
and southern Scotland, northern England and i s scattered throughout 
Wales. 
The Widdybank heaths have been placed i n the Sn£e_tri^ on n i g r i ^ 
although some a f f i n i t y to the U l i o i o n i s evident. 
X ' ' Empetrion n i g r i B/oherglg^^e^en^gQ 
The a l l i a n c e i s found i n the coastal dunes of sub-atlantic 
Europe, i . e . south Sweden, south Norway, Poland, Denmark, Germany, 
the n orth Netherlands and i n the montane-sub-alpine parts o f centr a l 
Europe where i t forms a zone between the lowland £allini£-Geni£tipn and 
the alpine a l l i a n c e s o f the Loj^s£l£uri£-Va£Cini^etea (Schubert I96O). 
Bridgewater (l970) has now extended i t s d i s t r i b u t i o n to those parts of 
B r i t a i n mentioned above. 
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Syntaxonomy 
With the formation of t h i s a l l i a n c e , Schubert has combined the 
nordic-sub-atlantic communities of the Sn^etrion boreal£ B^cher 1943 
w i t h the Empetrum heaths of the ce n t r a l European mountains. These 
two components have been placed i n d i f f e r e n t sub-alliances owing to 
the absence i n the l a t t e r region of several o f the lowland charaote3> 
i s t i c species. The sub-alpine vegetation, assigned to the Va£cinio-
Em2.etr_ion, i s noteworthy f o r the abtlndance of Empetrum nigrum, 
Yacciniuja uliginosum, V. m y r t i l l u s , 7. v i t i s - i d a e a and Cetraria 
i s l a n d i c a ; the character species are Empetrum and Taccinum iiliginosum. 
The lowland communities are r e f e r r e d to the Caricio-Empetrion which 
includes 
/part o f the Qn£ejtro-S^a]^i£i£n_arenariae Doing 1962 (Westhoff and den 
Held 1969) and have abundant Carex arenaria, C. p i l u l i f e r a , C.stoloni-
f e r a , C. panicea w i t h many species of Cladonia and Cetraria. I t i s 
not clear to which, i f e i t h e r , sub-alliance the Teesdale vegetation 
belongs although both f l o r i s t i c a l l y and geographically they seem 
closer to the Ya£cdjiib-%p£tri£n. 
Character species 
Schubert does not give any character species f o r the all i a n c e as 
a whole. Those named by Westhoff and den Held are Empetrum nigrum 
and S a l i x repens ssp. argentea both o f which are present i n B r i t a i n . 
Bmpetrum, foxind i n moors and i n d r i e r blanket bogs ( i t i s a 
d i f f e r e n t i a l o f the Spha^i_on fu s c i ) , i s widely d i s t r i b u t e d up to 
about 2,500 f t (762m) north o f a l i n e from the B r i s t o l Channel to 
the Humber estuary and also occurs i n Ireland. S a l i x repens ssp. 
argentea i s described by Clapham, Tutin and Warburg (19^2) as a 
plan.lj of dune-slacks and sometimes of rocky heaths i n northern 
Scotland also. Many coastal occurrences are given by Perring and 
Walters ( I 9 6 2 ) f o r the species ( i . e . not sub-species) but the actual 
composition of these communities needs c l a r i f i c a t i o n since damp 
'•dune-slacks" are not "coastal heaths". However, some of 
Gimmingham's (1964) descriptions of coastal vegetation, i . e . S a l i x 
repens heaths and the d r i e r stages of colonisation o f the dune-
slacks, appear to r e f e r to vegetation o f the a l l i a n c e . 
Both species are present on Widdybank F e l l . Empetrum i s 
p l e n t i f u l i n some of the Sm^etrion noda and also i n the blanket bogs 
o f the Er£C£-Sphagnion and S a l i x repens (inot ssp. argentea, i l l u s t r a t -
i n g the need f o r i n v e s t i g a t i o n i n t o the actual taxon characterising 
the a l l i a n c e ) has been found on the su^ar limestone escarpment v i i i 
F I G . XV 209-a 
Class : 
Order : 
All i a n c e 
NARDO-CALLUNETEA 
CALLUNO-ULICBTALIA 
EMPETRION NIGRI 
oC Nodal group w i t h Calluna and Cladonia arbuscula 
a) F i e l d key to communities on Widdybank F e l l 
Nodal 
I^odal 
groTip 
Nodal 
group 
Hypniim ericetorura, Galium s a x a t i l e , Calluna v u l g a r i s , Dicranum scoparium, 
Pleurozium schreberi, Cladonia arbuscxila, Vaccinixim m y r t i l l u s , Nardus s t r i c t a . 
Carex p i l u l i f e r a , Polytrichum formosum,Polygala s e r p y l l i f o l i a 
Campanula r o t u n d i f o l i a , ^ r o s t i s stolonifera, 
Luziila campestrie, Briza media, Cladonia 
subrangifoimis, P t i l i d i u m c i l i a r e 
Empetrum nigrum. 
E r i c a t e t r a l i x , 
Trichophorum^ 
cespitosum, 
M o l i n i a caerulea, 
Campylopus 
flexuosus 
Carex b i n e r v i s 
Deschampsia 
flexuosa, 
Pteridium 
aq.uilinxim, 
Parmelia 
physodes, 
Pohlia nutans, 
Blechnum spisant 
V i o l a r i v i n i a n a , V. lutea, 
Anthoxanthum odOratum, 
Cetraria i s l a n d i c a . Thymus 
drucei, Rhacomitrium 
lanuginosTim, Hylocomium 
splendens, Koeleria c r i s t a t a , 
Dicranum bonjeanii. 
Sieglingia 
decumbens, 
Carex 
caryophyllea. Noda 
Mapping 
Uni t s 26 31 32 
b) C l a s s i f i c a t i o n of Nodal group and Noda 
33 
Vaccinium i p y r t i l l u s heath Bridgewater 1970 p.p. 
syn,: o C N o d a l group w i t h Calluna and Cladonia arbuscula 
Deschampsia flexaosa complex, 
Empetrum nignrum community, 
Rhytidiadelphus loreus v a r i a n t . 
Calluna v u l g a r i s complex, 
Call\ina v u l g a r i s community j 
Festuca ovina v a r i a n t . 
syn,; ''l5~^ °<i^ l S^oup wit h Galium s a x a t i l e 
and Luzula campestris 
E r i c a t e t r a l i x 
sub-^var. nov. prov. 
syn,: Nodum w i t h 
Empetrum and 
Erica 
Carex p i l u l i f e r a 
sub-var, nov,pro-v 
syn,: Nodum w i t h 
P t e r i d i m and 
Deschampsia 
flexuosa 
t y p i c a l sub-var. 
nom. nov. 
syn.: Nodum wit h 
V i o l a r i v i n i a n a 
Anthoxanthxim 
odoratum sub-var. 
nov, prov. 
syn.: Nodum wit h 
S i e g l i n g i a 
decumbens 
Mapping 
Units 26 31 32 33 
ssp. germanicum 
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the nodum w i t h Calluna t h a t member of the S^ e£le_ri_o-I'Ies£Tbromi£n 
which i s mo*t closely r e l a t e d to the an£e_tr£on. 
t 
Four noda f a l l i n g w i t h i n the Em£et-r£on have been described from 
the F e l l . Together they fonn the 
Nodal group w i t h Calluna and Cladonia arbuscula 
(Mapping u n i t s 26, 31-33) 
Table XXX7III and Fig. XY a) 
The key card used i n the f i e l d i s given i n Fig.XY a) 
The order characters Calluna v u l g a r i s and Hypnum ericetorum are 
both members of the d i f f e r e n t i a l r s p e c i e s group. Together with 
tardus and Pleurozium schreberi they are also constituents of the 
d i f f e r e n t i a l species group o f the nodal group w i t h Hardus and 
Juncus squarrosus ( c f . Table XXXY where the d i f f e r e n t i a l s of a l l 
Hard£-£a]^lun£t£a noda are shown). The other d i f f e r e n t i a l s are 
Galium s a x a t i l e , Cladonia arbuscula, Dioranim scopariiim and Vaccinium 
m y r t i l l u s . Some species are rare, or even absent altogether, i n 
i n d i v i d u a l noda thereby emphasising the heterogeneity w i t h i n the nodal 
group. Calluna, Cladonia arbuscula and, less frequently, Galium 
s a x a t i l e and Vaccinium m y r t i l l u s , are amongst the usual dominants; 
the constant/near constant companions Festuca ovina, P o t e n t i l l a erecta 
and Agrostis tenuis may also be prominent on occasion. The 
communities included w i t h i n the nodal group vary from damp heaths, 
r e l a t e d to the E r i c i o n , on pealy s o i l s to species-poor grass heaths 
u s u a l l y on acid brown earths and showing some a f f i n i i y to the Se£l£ri.o-
Me£ob^ r£mi_on. The mean species number of a l l noda i s low, ranging 
from 16 (m.u. 26) to 26 (m.u. 3 2 ) . 
The < ^ nodal group i s scattered over most of the F e l l e i t h e r on 
shallow peat i n amongst the blanket bog (m.u. 26 only) or as one of 
the vegetation types associated w i t h the s p a t i a l t r a n s i t i o n from 
Er^c^Sphagnion (blanket bog) to S^ e£l£rax>-Me£obr£caion commxinities. 
The most extensive t r a c t s of ^£.ejtri,on n i ^ r i ^ vegetation l i e on the 
southern and south-eastern sides of the F e l l where, i n many places, 
i t i s closely associated w i t h the scree vegetation o f the As£l£n£ejteaL 
ruj2e£tri£. On the eastern side, between Fold Sike and Widdybank Farm, 
another large expanse dominated by Uardus occxirs. 
The nodal group divides i n t o a nodal group wi t h three 
noda and the 
•¥ Bradshaw (1972) : personal communication 
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Nodum w i t h Empetrum and-Erica (Mapping u n i t 26) 
This nodum has a f u l l complement of nodal group d i f f e r e n t i a l s , 
each being present w i t h donstjancy I I I or greater; i t i s f u r t h e r 
d i f f e r e n t i a t e d by the a l l i a n c e character Empetrum nigrum together 
w i t h Erica t e t r a l i x , Trichophorum cespitosum ssp. germanicum, 
Mol i n i a caerulea, Campylopus flexuosus and Carex b i n e r v i s . Sphagnum 
rubellum occurs only i n t h i s nodum^of^the^^nodal group. 
Calluna, the dominant Phanerogam,/about 10 to 15 cm t a l l . a i i d 
«3:*r6m«ly dense although i n places Nardus may be prominent. 
Scattered throughout the heather are shoots o f Erica, Molinia, 
Empetrum and, occasionally, Carex echinata. Cover i s between 90^ 
and 95^5 according to the l o c a t i o n of the s i t e e i t h e r pof^tions of 
outcropping Whin S i l l or peat are exposed. The Phanerogams con-
t r i b u t e 75^ "to 90^ "to the cover and the Cryptogams about 50^ . 
Cladonia arbuscTila and, to a lesser extent, Hypnum erioetorum, are 
the most abundant species i n t h i s category. The degree of ^pe 
o f the ground colonised l i e s between 0 and 10 . 
I t should be noted th a t since the existence of t h i s vegetation 
•type became apparent only when mapping was being undertaken, i t s 
composition and v a r i a b i l i t y had to be established w i t h speed. As a 
consequence, f i v e o f the Auflnahmen i n Table XXXVIII are shown on a 
presence/absence basis only and several habitat d e t a i l s are lacking. 
Most were made on the south-west facing escarpment above Red Sike 
where the general angle of slope i s about 10° although i n d i v i d u a l 
patches of t h i s type of vegetation are on f l a t ground. 
The habitats and contact communities of the nodum with Bmpetrum 
and Erica r e f l e c t i t s a f f i n i t y , already apparent from the f l o r i s t i c 
d e s c r i p t i o n , to the 022,c£C£O-S£hagne^ea, especially with damp heaths 
o f the Eri_cion. The d i f f i c u l t y occasionally encountered of 
f l o r i s t i c a l l y separating mapping u n i t 23 of t h i s a l l i a n c e from 
mapping u n i t 26 has already been mentioned i n the description o f 
the former. The two noda sometimes occur adjacent to one another 
i n the midst, or at the edge, of an area of blanket bog where the 
peat has become much thinner than i t i s over the general e35)anse. 
Mapping u n i t 26 i s most commonly found as a "buffer zone" 
between the blanket bog vegetation o f the Eric£-Spha^i_on and those 
mapping u n i t s ( 3 1 and 32) which are more t y p i c a l o f the Em^etrion 
and occurs i n such a p o s i t i o n w i t h mapping i i n i t s 23 (Ea^O^pn)-and '. 
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29 (Vi£l£on £aninae) bordering much of the main blanket bog mass 
over the top o f the F e l l where there i s a d i s t i n c t gradient o f f the 
edge of the d r i f t . At the extreme eastern end of the sugar limestone 
escarpment where the d r i f t ccrvering the sugar limestone i s absent or 
v e i y t h i n , mapping \ i n i t 26 l i e s dohiefly between the blanket bog and 
u n i t s of the S_esl£r£02^M£s£bromi£n. Further west along the escarp-
ment, above Red and Tinkler's Sikes, raised areas o f peats and peaty 
gleys occTir amidst the S^e£l£rio^M£s£bromi£n vegetation. These 
hummocks, often overlying marl ( p o r c e l a i n i t e ) , may be 
c i r c u l a r i n plan but, especially towards the Biikdale Track, are long 
and narrow w i t h t h e i r long axis:, at r i g h t angles to the d i r e c t i o n of 
slope. They are very c h a r a c t e r i s t i c a l l y colonised by mapping u n i t 
26 alone or by t h i s nodum together w i t h mapping u n i t s 31 and 28 
(blanket bog) and there i s a sharp t r a n s i t i o n between them and the 
surro^Inding limestone grassland. 
The other main s i t e "type f o r the nodum with Empetrum and Erica 
i s also as a border but i n t h i s case i t i s adjacent to mapping 
u n i t 25 (X^ £-^ i°ll csjainae). These complexes occur alongside regions 
o f calcareous f l u s h i n g , e.g. i n Red Sike west of the Birkdale Track 
and a t the head of Fold Sike. I n both these areas and near to 
Sand Sike mapping u n i t 26 may abut d i r e c t l y on Cari£i£n_d^vall^ianae 
vegetation. 
Uodal group w i t h Carex p i l u l i f e r a (Mapping u n i t s 31 to 33) 
The d i f f e r e n t i a l species are Carex p i l u l i f e r a (class character), 
caninae 
Polygala s e r p y l l i f o l i a ( Y i o l i o n / character) and Polytrichum 
formosum. The three noda can be grouped i n t o a "^nodal group and 
the 
ITodum w i t h Pteridium and Deschampsia flexuosa (Mapping u n i t 31) 
The members o f the d i f f e r e n t i a l species group are: Pteridium 
:.Jaquilinum, Deschampsia flexuosa, Parmelia physodes, Pohlia nutans 
and Biechnum spicant. Several others are confined to t h i s nodum 
but are o f very low pre§ence„-. They include: Yacciniiim v i t i s - i d a e a , 
Sorbus aucuparia. Erica oinerea ( a l l found only on Falcon C l i n t s ) , 
Polytrichum p i l i f e r u m and various Cladonia species. I n a d d i t i o n , 
f u r t h e r f i e l d i n v e s t i g a t i o n s have shown that Carex b i n e r v i s i s a 
good d i f f e r e n t i a l from the other members of the^ti^nodal group. The 
oOnodal group d i f f e r e n t i a l Cladonia arbuscula i s v i r t u a l l y absent. 
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Festuoa ovina and Agrostis tenuis are the only constant companions. 
The nodum has a number o f aspects; although i t does not appear 
from the present data t h a t they can be f l o r i s t i c a l l y separated, a 
more d e t a i l e d i n v e s t i g a t i o n o f the communities concerned might have 
. enabled t h i s to be done. Over much of the F e l l , the nodum has 
95/^ to 100^ cover and i s characterised e i t h e r by dense patches of 
Cailuna associated w i t h Deschampsia flexuosa, Festuca ovina, 
Vaccinium m y r t i l l u s and several Cladonia s p e c i e ^ r as between Fold 
Sike and Widdybank Farm, by a dense Nardus dominated sward w i t h 
r Calluna, Deschampsia, Galium s a x a t i l e , Carex "binervis etc. An 
attempt was made to form separate mapping u n i t s from these two types 
- but none of the possible discriminatory species was v a l i d i n the 
f i e l d ; furthermore, vegetatioryintermediate between them wi t h co-
dominant cliimps o f Calluna and Nardus i s often encountered. 
The nodum occurs i n t h i s form above and a t the western end of 
the sugat limestone escarpment and s i m i l a r l y around the various 
calcareous communities associated w i t h Slapestone Sike and the 
adjacent sugar limestone s o i l s and also those on the F e l l top sugar 
limestone. Where mapping u n i t 31 forms, with mapping u n i t 29 , a 
rim on the shallow s o i l around the edge of a blanket bog hummock 
set amidst S^e£l£ri.o-M£S£bromi£n vegetation, rosettes of Juncus 
squarrosus are occasionally found i n mapping u n i t 31 and t u f t s of 
Carex b i n e r v i s i n mapping u n i t 29 . The nodum with Pteridium and 
Deschampsia flexuosa i s one of those forming i s o l a t e d hummocks i n 
the Seslerio-Mesobromion vegetation - mostly the calcareous heath 
of mapping xi n i t 4 - on the sugar limestone escarpment where deeper 
s o i l , and sometimes peat colonised by mapping u n i t 28, has formed 
i n the d r i f t overlying the bedrock. 
I n a l l the s i t e s mentioned above, the nodum develops on ground 
w i t h only a small ^aount of slope, at most 1 0 °to 1 5 ° . I t s other 
c h i e f occurrence i s on the steeply sloping ground o f and near 
Falcon G l i n t s ; i t has been recorded on well vegetated rock ledges 
as w e l l as from the boulder (yhin 5 i l l ) strewn ground where the 
boulders may occupy i£f^ to 30^ of the area above and below the 
v e r t i c a l c l i f f faces. I n t h i s p a r t of the F e l l , the nodum i s 
again often dominated by Callxma v u l g a r i s (usually 5 "to 15 cm t a l l ) 
w i t h Deschampsia flexuosa, Vacciniiam m y r t i l l u s , V. v i t i s - i d a e a , 
Festuca ovina, Agrostis tenuis and A. canina where the Calluna 
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cover i s not qu i t e so dense. Various other species, many i n d i c a t i v e 
of former woodland, have been recorded i n t h i s type of community. 
Mention may be made of Erica cinerea, Sorbus aucuparia, Juniperus 
communis, Betula pubescens, Crataegus monogyna, Teucrium scorodonia 
amongst others; Arctostaphylos uva-ursi (not included i n Table 
XXXYIII) i s present here also. I n some places i n t h i s region, 
Pteridium a q u i l i n m occurs i n the Calluna dominated vegetation but 
elsewhere i t has colonised a close-cropped sward of Agrostis/Festuca/ 
Calluna/Galium s a x a t i l e grassland. Here Pteridium w i t h shoots up 
to 50 cm t a l l may achieve over QOfo of cover and as a consequence the 
number of species i n the t u r f becomes veiy much reduced e.g. Aufnah-
men nos. 401 and 415 . 
Much o f the southern side o f the F e l l (Falcon C l i n t s ) has been 
mapped as a complex of mapping u n i t 31 and the nodum of >fhin S i l l 
block scree -ef the _Andj£sacJ.on vand£ll^^ This colonises the 
boulders and some of the v e r t i c a l c l i f f faces around and on which the 
other nodum occurs. Since i t was not always possible to draw a 
d i s t i n c t d i v i d i n g l i n e between the two types some species of the 
scree community, such as Andraea r u p e s t r i s , are recorded i n some 
Aufnahmen o f mapping u n i t 3 1 . This complex i s also present on the 
exposed sides of the Whin S i l l outcrops on the south-east and east 
fa c i n g sides of the F e l l . 
""yUodal group w i t h Galium and Luzula campestris 
(Mapping u n i t s 32 and 33) 
The noda o f t h i s nodal group are the Calluna heath i n Agrostis/ 
Festuca grassland (m.u. 32) and the Agrostis/Festuca grassland 
i t s e l f (m.u, 3 3 ) . These communities on acid s o i l s correspond to 
mapping u n i t s 4 (Hodum wi t h Calluna "species-rich heath") and 5 
(Hodum w i t h Plantago lanceolata) respectively of the S^ e£l£rio-
Me£obr£mion. The d i v i s i o n o f the Aufnahmen i n t o two noda, however, 
has not been based on the dominance, or even presence, of a single 
species but on the presence or absence of a l l those found w i t h i n the 
"^nodal group to be d i f f e i f e n t i a l s . This has resulted i n the 
i n c l u s i o n i n mapping u n i t 32 of Aufnahme no. 123 i n which Calluna i s 
absent as i t has some of the d i f f e r e n t i a l s f o r t h i s nodum and none 
of those f o r mapping u n i t 33 . Conversely, Aufnahme no. I 30 
although w i t h dominant Calluna,' i s placed i n mapping u n i t 3 3 . 
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The"^nodal group d i f f e r e n t i a l s are Campanula r o t u n d i f o l i a , 
Agrostis s t o l o n i f e r a , Luzula campestris, Briza med^a, Cladonia 
subrangiformis and P t i l i d i u m c i l i a r e . The companions Festuca 
ovina, P o t e n t i l l a ereota and Agrostis tenuis are constant and 
Agrostis canina i s present w i t h constancies IV and I I I i n mapping 
u n i t s 32 and 33 respectively. T r i folium rep ens and Carex hostiana 
are confined to the nodal group but are of very low constancy. 
The mean species niimbers of 26 (m.u. 32) and 22 (m.u. 33) are the 
highest i n t h e n o d a l - g r o u p . Cover i s almost always complete; 
the ground usually slopes a t less than 10° although the i n c l i n a t i o n 
may be as much as 15 to 2:5°. 
Nodum w i t h V i o l a r i v i n i a n a (Mapping Unit 32) 
The d i f f e r e n t i a l species group i s composed o f Viola r i v i n i a n a , 
Anthoxanthum odoratum, Cetraria i s l a n d i c a . Thymus drucei, 
Rhacomitritim laniiginosum, Hylocomium splendens, V i o l a l u t e a , 
Koeleria c r i s t a t a and Dicranum bonjeanii. The OCnodal group 
d i f f e r e n t i a l s Vaccinium m y r t i l l u s and Nardus are both o f very low 
.constancy. The species l i s t e d above do not normally play any 
prominent p a r t i n the physiognomy of the vegetation but are p a r t 
o f the general rather species-poor ( i . e . compared with the 
_Se£l£r_io-Mes£bromi£n grasslands) Agrostis-Festuoa t u r f w i t h i n which 
the Calluna bushes are si t u a t e d . Galium saxatile and Cladonia 
arbuscula are the other most prominent species. 
The Calluna p l a n t s , between 5 and I 5 cm high, occur w i t h 
varying density and often achieve a cover of 85^ to 90^5 "th-e 
grassy areas between them may occasionally be colonised by 
Sesl£rio^M£s£bromi£n species such as Galiiim s t e m e r i , Sesleria 
caerulea, Oarex c a p i l l a r i s , C, p u l i c a r i s and Polygonum viviparum. 
I n other places the shrubs (Bnpetrum i s sometimes also present) 
may be so dense as to shade out some species typical of the nodum -
Aufnahmen 455 and 459 . Phanerogam cover, therefore, i s generally 
high, ca. 90^5 "til© Cryptogam i s variable althoiigh often between 
60^ and 75^ . Bare s o i l i s occasionally exposed by the a c t i v i t y 
o f moles but it.never covers more than 10^ of the area. 
The nodum usually plays a part i n the t r a n s i t i o n from 
Em£ejfcri^ on .to £es_l£rio;^M£S£bromi£n communities ( c h i e f l y mapping 
u n i t s 4 and 5) and grades imperceptibly i n t o mapping u n i t 33 or 
mapping u n i t 4 . Since a l l these noda develop on s o i l s o f s i m i l a r 
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depth, there i s not the marked drop i n height tha t occurs where 
mapping ; m i t s 26 and 31 on deeper and usua l ly more peaty s o i l s , ( c f . 
F i g . XVl) are adjacent to the Seslerio-Mesobromion vegeta t ion . Such 
complexes o f grass and heath noda occur on several par ts o f the 
F e l l . They are very common near the tope o f the banks above 
Slapestone Sike and close to Nameless Sike j u s t above the Birkdale 
Track and i s o l a t e d patches o f mapping u n i t 32 are found amidst the 
S^e£l^ri^o-M£sobromion communities o f the escarpment above Hed Sike. 
Adjacent to Nameless Sike west o f the B i i k d a l e Track and around the 
upper p a r t o f Fold Sike ( i n t e r a l i a ) communities o f the nodum occur 
next t o , and s l i g h t l y ra i sed above, f l u s h and sedge-t^ta-TSllvegetation 
o f the £ari£i£n_cl^va,l]^iaiiae. 
Nodum w i t h S i e g l i n g i a decumbens (Mapping u n i t 33) 
S i e g l i n g i a and Carex caryopbyllea are the only d i f f e r e n t i a l 
species. T h e n o d a l group d i f f e r e n t i a l Calluna vu lga r i s i s 
v i r t u a l l y absent ( c f . above) as i s t h e ^ ^ nodal group d i f f e r e n t i a l 
Polygala s e r p y l l i f o l i a . The d iy species-poor t u r f , r i c h i n Agrost is 
ana. 
and Festuca species, Cladonia arbuscula, /G. u n c i a l i s has high 
Galivun saxa t i l e and Vaccinium m y r t i l l u s i n places and an occasional 
t u f t o f Ses le r ia caerulea. Phanerogam cover var ies from 60^ to 
100^ and t h a t o f the Cryptogams ranges even more widely - from 10^ 
t o 755^ . A comparison o f the c0Tea?:«values o f these t\70 components 
o f Aufnahmen nos. 494 and 438 w i t h those o f the other Aufhahmen 
shows tha t there i s a d i s t i n c t l y inverse r e l a t ionsh ip between them; 
t h i s also holds f o r mapping u n i t 32. 
I n common w i t h the other aii£e_trion u n i t s , the nodom occurs 
between the la rge and small b lanket bog (Erd^co;-SphagQion) masses 
and the Seslerio-Mesobromion communities. However, much more 
f r e q u e n t l y , and i n d i s t i n c t i o n from the other aii£ejtri^on noda, 
mapping u n i t 33 forms complexes w i t h the nodum w i t h Plantago 
lanceola ta (m.u. 5) o f the Se£leri_oj4Ijesobromion and, less o f t e n , 
w i t h the Sodum w i t h Carex caiyopbyl lea (m.u. 21) o f the Rammculo-
Anjth£2Borthion The nodum w i t h S i e g l i n g i a colonises the hummocks o f 
a htumnock-hollow complex w i t h each o f the other noda. Such complexec 
are found p r i n c i p a l l y i n the various areas of grassland on e i t he r 
s ide o f the Bi rkda le Track both before and a f t e r i t crosses 
Slapestone Sike and also on the F e l l top p la teau . • I t i s assumed 
t h a t both -types o f complex are caused by the presence o f patches 
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o f d r i f t ove r ly ing the sugar limestone as the acid bro'wn earths o f 
mapping u n i t 33 are usua l ly deeper than the gleyed brown earths and 
rendzinas o f mapping u n i t 21 and the rendzinas and brotm calcareous 
s o i l s o f mapping u n i t 5 { o f . Johnson, Robinson and Homung 1971) • 
A d i f f e r e n t type o f mosaic between mapping u n i t s 5 and 33 covers 
a l a rge p a r t o f the F e l l top pla teau and,before inundat ion, occurred 
ex tens ive ly i n the Slapestone Sike drainage area away from the f ac ing 
slopes adjacent to the Sike; between one t h i r d and one h a l f o f t h i s 
now remains. 
I n such places the s l i g h t l y domed areas o f mapping u n i t 5 
dominated by the coarse leaves o f Carex panicea, C. f l a c c a , Sesler ia 
caerulea w i t h Carex c a p i l l a r i s stand out from the f ine - l eaved t u r f o f 
mapping u n i t 33 i n the channels and depressions between. 
The syntaxonomy and c l a s s i f i c a t i o n o f theoC^n'odal group 
Tables XXKIX and XL and Figg; X7 b) 
The author bel ieves tha t a study o f the syntaxonomy o f the heaths 
on ¥ iddybank F e l l can be most p r o f i t a b l y r e l a t ed to the work o f 
Bridgewater (1970) who has made an extensive phytosociologica l survey 
o f B r i t i s h heath communities (excluding those i n I r e l a n d , Orkney and 
Shet land) . His descr ip t ions o f B r i t i s h representatives o f the 
Uli_ci_on nanae_, £al^lun£-Genis^ti_on and _Empe±Tion_ni^gTi and the 
i n c l u s i o n o f the heaths i n nor thern England ( i n t e r a l i a ) i n the l a t t e r 
a l l i a n c e have already been mentioned. 
Below the rank o f order , Bridgewater does not f o l l o w the 
c l a s s i c a l phy tosoc io log ica l terminology o f a l l i ance associa t ion, sub-
associa t ion e tc . but adopts instead the prac t ice o f de Smidt (I966) 
^^^^^^y Heath cli 
Complex 
Community 
Var ian t 
Sub-variant 
are used i n a h i e r a r c h i c a l arrangement and "heath" i s equivalent to 
the conventional " a l l i a n c e " . Underlying the f l o r i s t i c separation 
o f the complexes by groups o f d i f f e r e n t i a l species are both ecologica l 
( c h i e f l y water and mineral n u t r i e n t content o f the s o i l ) and 
geographical f a c t o r s . These d i f f e r e n t i a l species d i f f e r from the 
Kennarten o f an associa t ion i n three waysj they are by no means 
exclus ive to the complex; they do no t , i n general , reach t h e i r 
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SlBn4ARY M D SmOMM (WITH EEFBEBMCB TO WIDDYBAHIC FELL) 
OF PiiRTS OF THE VACCHiriOT! WTRTILLUS HEATH Bridgewater I97O 
CiLLnmA TOLGAEIS COICPLEX Bridgewater I970 
Call ima v u l g a r i s community 
t y p i c a l v a r i a n t nom. nov. 
Festuca ovina v a r i a n t 
t y p i c a l sub-var iant nom. nov. 
s y n . : Nodum w i t h V i o l a r i v i n i a n a 
Festuceto-Callunetum R a t c l i f f e I966 p . p . 
Anthoxanthum odoratum sub-var iant nov. p rov . 
s y n . : lodum w i t h S i e g l i n g i a decumbens 
E r i c a t e t r a l i x v a r i a n t 
Pohl ia nutans v a r i a n t 
Luzula m u l t i f l o r a v a r i a n t 
Leucobiyum glaucum sub-var iant 
P te r id ium aquil inum sub-var iant 
E r i c a c inerea community 
DESCHMPSIA FLEXnOSA COMPLEX Bridgewater I97O 
Rbytidiadelphus loreus community 
^ p e t r u m nigrum community 
t y p i c a l v a r i a n t nom. nov. 
Rhytidiadelphus loreus v a r i a n t 
t y p i c a l sub-var iant nom. nov. 
E r i ca t e t r a l i x sub-var iant noiv.prov. 
syn . : lodum w i t h Etopetrum and E r i c a 
Carex p i l u l i f e r a sub-var iant nov. p rov . 
s y n . : Nodum w i t h Polytr ichum and Deschampsia f lexuosa 
Jimiperus communis v a r i a n t 
E r i ca cinerea v a r i a n t 
S i e g l i n g i a decumbens sub-var iant 
Poh l i a nutans sub-var iant 
Qymnocolea i n f l a t a v a r i a n t 
Juncus squarrosus v a r i a n t 
Jesohampsia f lexuosa communilgr 
P te r id imn aq.uilinum communily 
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optima's i n i t ; and they overlap considerably w i t h those o f other 
complexes w i t h i n the heath u n i t . This l a s t d i f f e rence i s evident 
from a comparison o f the groups o f d i f f e r e n t i a l s shown i n Tables 
XXXIX and XL f o r two complexes w i t h i n the Va£cjjiium mjrrti_llus he^th. 
The communities are u sua l ly separated on a geographical basis 
and the va r i an t s according to the s o i l mineral content. The 
composition o f the d i f f e r e n t i a l species groups o f these \ i n i t s 
(communit ies/variants) i s such as to cause considerable overlap 
between the members o f d i f f e r e n t cpmplexes. I n common w i t h the 
more conventional Zur ich -Montpe l l i e r schemes, t h i s type o f c l a s s i -
f i c a t i o n can only be erected a f t e r the completion o f the "type o f 
geographical ly wide-ranging survey which was made by Bridgewater 
both i n the f i e l d and i n the l i t e r a t u r e . 
The Widdybank noda f a l l i n t o two complexes o f the Va£cinTin 
m;sr£-yj]ja£ji£at^h - the Cal_lmaa vulgari^s_c£m£lex (mapping u n i t s 32 and 
33) and the De£ohamp£ia f l e s io£a_C£m2lex (mapping u n i t s 26 and 31) . 
Va£cj j i iu£ mj5r£ti_l lus heath - £al^lujia vulgari^B_C£m£l£X 
Bridgewater 1970 
These heaths are found on the Pennine h i l l s across northern 
England from west Yorkshire to Durham and Westmorland. Bridgewater 
d i s t inguishes two communities: the £ a l l u n a vul^garj^s_c£mrnii£ity- whose 
d i f f e r e n t i a l s are given i n Table XXXIX; and, i n Durham, Nofthumber-
lartd and ¥ e s l 2 a o r l a n d , the Bri^ca £ i n e r e £ £ommunii^ which i s c h i e f l y 
d i s t ingu i shed by the abundance o f Er ica cinerea, E. t e t r a l i x , 
S i e g l i n g i a decumbens and the v i r t u a l absence o f Pleurozium schreber i , 
Plagiothecium undulatum, Lophocolea bidentata and P o t e n t i l l a erecta. 
£al_luna w]^gari^s_c£mmimi^ 
Table XXXIX 
This i s r e s t r i c t e d to north-west Yorkshire , Durham, Northumbeiv-
l and and Westmorland. There i s usual ly , complete Phanerogam cover; 
the mean Ciyptogam i s JOfo but i t va r ies from 3% "to 95^. The mean 
species number i s about 10 except i n the Eri_ca jfce;traljjE_vari.a£t and 
the Fe£ tuca £ V i n a v a r i a o t where i t i s 12 and 22 re spec t ive ly . The 
communilgr c h i e f l y develops on groixnd s loping between 0 and 2 5 ° . 
Bridgewater 's tab le ( i l l . 2.a) i s summarised i n Table XXXIX. 
To i t have been added the obnstan'cy l i s t s f o r the ^odum w i t h V i o l a 
r i v i n i a n a (mapping u n i t 3 2 ) , the feodum w i t h S i e g l i n g i a (mapping u n i t 
33) and one l i s ^ from the Pe£tuo£t£-£a]^lun£iaim R a t c l i f f e I966. 
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A l l f i v e o f Bridgewater 's va r ian t s are included i n Table XXXIX. i n 
order to give a complete p i c t u r e o f the communiiy but only one i s 
d i r e c t l y concerned i n the present discussion. This i s the 
Festuca ovina v a r i a n t 
Bridgewater 's data f o r t h i s comes e n t i r e l y from ¥iddybank F e l l 
(near Slapestone S ike ) . Although he describes the va r i an t as a 
"spec ies - r ich heather moor", i t must be noted tha t the vegetat ion 
most c lose ly conforming to t h i s desc r ip t ion i s the nodum w i t h Calluna 
(m.u . 4) o f the Sesle_rio^Mesobromi£n. Nevertheless, the heather 
SiTCT^ot.^) OLrxdL tlTc. s(v«.c. leg-poor O^OLSsVaLivi-o-f 
moor of/mapping u n i t 33 ( c o l . B) both o f whose Aufnahmen come from 
a greater area o f ¥ iddybank F e l l , may each be placed w i t h i n the 
F e £ t u c a £v i i ia va r i a^ j t . Also re fe rab le to i t i s a s ingle Aafhahme 
( c o l . C) from the fou r R a t c l i f f e (1966) has termed the F e £ t u c £ t £ -
CalJ.vtp.eimi . Bridgewater notes tha t seveiaL species which are 
occas ional ly present i n the vegeta t ion are not included i n h i s 
Aufnahmen. This probably accounts f o r the h igh number o f companion 
species w i t h constancies V and IV which have now been introduced 
i n t o h i s t a b l e . Mapping u n i t 33 has been segregated as the 
Anth£3^jUiTm_^ ( c o l . B ) , therefore Bridgewater 's 
o r i g i n a l analyses together w i t h R a t c l i f f e ' s Aafnahme ( c o l . C) and 
mapping vmi t 32 ( c o l . A) have been teimed the _;^r£_i£al^ £ u b - v a r i a n j t . 
Va£cijii3im myrt i_l lus hea,th ^ De£cha^s_ia _fl£Xuos_a_c£m£l£x 
Bridgewater I97O 
Bridgewater d is t inguishes the f o l l o w i n g fou r communities 
w i t h i n t h i s complex: Rh^t^d2^ad.elphu.£ l^ojreus_c£mmuni_;^ - southern 
Scotland; Sn^ejbrumjnd^rum coma^mit;[_ - no r th Yorkshire moors, Durham, 
Cumberland; De£cha^s_ia f l£25iO£a_c£mmmii^ - Brecon and Pembroke to 
Cumberland and Northumberiand; Pt£rj^ddujm aquijLinum £ommunil2; -
lowland county Durham. The Widdybank vegetat ion has been placed 
i n the 
Em£ejtrum_ni^rum £0mmuni1^ 
Table XL 
* The other three Aufnahmen along w i t h mapping u n i t 4 have been 
r e f e r r e d e a r l i e r i n the present work to the S^e£l£rix)-Cari^c£tum 
£ u l i £ a r i s Shim. I968 emend., sub-ass. j ^ i £ u m , £a]^luna-aii£ejtiTam 
varianjb T c f . Table V) . 
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The Phanerogam cover i s about 100^; the Cryptogam ranges 
wide ly bu t averages around 10^. The mean species number o f 13 i s 
a l i t t l e higher than i n the £al^luna vu]^garj^s_c£mmuni_^; tha t o f the 
Rh2;^tj^diade]j>hus l^oreus_yari_ant i s 1 ^ . The angle o f slope o f the 
t e r r a i n l i e s between 0° and 75° and o f t e n exceeds 2 0 ° . 
i g a i n , Bridgewater 's table ( l l l . 3 . b ) f o r the whole communily 
i s summarised and the Widdybank data added to the relevant v a r i a n t . 
This i s the 
Kb£^t3^d_iad.e]j)hu£ 2:p£,^}^s_yaTiaat 
Although both the Alodum w i t h Ehipetrum and Er ica (m.u. 26, colA) 
and the ^^ odum w i t h Pter id ium and Deschampsia f lexuosa (m.u. 31) 
c o l . B) have been placed here, i t i s apparent from the d e t a i l s o f 
the complete communiiy given i n Table XL tha t the p o s i t i o n o f 
mapping u n i t 31 i s not c l e a r l y def ined as i t has one or more 
d i f f e r e n t i a l s , sometimes a t h igh -bonstanoiefej a nximber o f other 
v a r i a n t s . I n a d d i t i o n , t h i s nodum i s not un l ike some var ian t s o f 
the De£champ£ia f l£xuo£a_c£mmunij^ (de f ined by the presence o f 
Agros t i s tenuis and Galium saxa t i l e and the absence o f Empetrum 
nigrum) o f the same complex. However, i n t h i s case also, the 
nodum has a f f i n i t i e s w i t h several v a r i a n t s , notably the Va£cin iu£ 
vi_ti£-i^dae£ v a r i a n t ( d i f f e r e n t i a t e d by Pohl ia nutans and Pter idium 
a q u i l i n i M i n a d d i t i o n ) which i s found i n d iy exposed s i t ua t ions i n 
the no r th Yorkshire moors on peat o f 5 cm or more i n depth. . 
Nevertheless emplacement i n the Rh^ti^daaderphu£ l_oreus_vari^ant 
gives a greater degree o f " f i t " and maintains the r e l a t ionsh ip 
w i t h mapping u n i t 26. 
As w i t h the £a]^luna vTjj^arj^s_c£mmunij^ Z ^ ^ ^ ^ ^ v a £ i ^ j t , 
Bridgewater ' s data f o r the Rh£tj^d_iadelphu£ loreus_variant_comes only 
f rom the Slapestone Sike reg ion . The possession by these two 
va r i an t s from Widdybank F e l l o f f o u r d i f f e r e n t i a l s i n common -
Rbytidiadelphus lo reus , P t i l i d i u m c i l i a r e , Cladonia arbuscula and 
Fes tuca ovina - i s i n keeping w i t h the f a c t o r o f s o i l mineral 
n u t r i e n t s xmderlying t h e i r d i f f e r e n t i a t i o n (see above). 
To accommodate the mapping u n i t s , two sub-variants have been 
erected - one i s the damper Eri^ca ^ejfcralix_sub;;^var. ( c o l . A) 
d i f f e r e n t i a t e d by Er ica t e t r a l i x , Carex b i n e r v i s , M o l i n i a caerulea 
and Trichophorum cespitosum ssp. germanicum, and the other i s the 
d r i e r Ca.Te±_-p3-^^'^'£^_^^^Pz7^^' ' i i ^ f ^ r e i i ' t i a t e d only by t h i s species. 
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Bridgewater ' s o r i g i n a l data has been r e f e r r e d to a J ^ i £ a l £ub;-var. 
From the foregoing i t i s evident tha t t h i s c l a s s i f i c a t i o n o f 
Widdybank heaths i s not e n t i r e l y s a t i s f a c t o i y but - i t i s f e l t to be 
the best t h a t can be achieved a t the moment, using the ava i lab le 
data and w h i l s t the synsystematics o f European heaths i s xinder 
review (Bridgewater 1970). 
I t w i l l have been r e a l i s e d tha t the a v a i l a b i l i t y o f Bridge-
water ' s survey has enabled a f a i r l y narrow approach to be adopted 
i n t h i s p a r t i c u l a r syntaxonomic study. Mention may also be made, 
however, o f some r e l a t e d vegeta t ion which has e i t he r been previously 
supposed to be represented on Widdybank F e l l or which might be 
expected to be so. 
R a t c l i f f e (l966 ) r e f e r s to the existence there o f both a 
£a]^l3m£tj5n_vul£ar^ McV. and R. 1962 and a species-poor Agro£t£-
Fe£tuc£tum McV. and R.. I962 but does not give any de ta i l ed 
vege ta t ion analyses. The f i r s t r e f e r s , no doubt, to mapping u n i t 
31 now placed i n the X^£cinium g j r r t i^ l lus hea%-De£chamj)£ia tlepsnosa. 
Gomple^^^etxwaja.±giyim £ommuni-^. Bridgewater c l a s s i f i e s the 
S c o t t i s h vegeta t ion i n the Bri_ca £ i £ e r e a ^eath-Va£cinii im my£ti^llus 
somplex-Hylocomium splendens £ommuni1^ although remarking tha t t h i s 
vege ta t ion i s t r a n s i t i o n a l from the Ul_icion naiia£ ( i n which the 
Bri^ca £ i n e r e a hea% i s placed) to the Va£canium ^ r t i ^ l l u s heath. 
Pa r t o f the vegeta t ion included i n the Scot t i sh species-poor 
i g r o £ t £ - F e £ t u c £ t u m has been placed i n the Fe£tuc£-H_ardetum a s s . nov. 
p r o v . of the Ranuncul£-AnjUi£3a^^^ as already s ta ted . The 
remaining l i s t s are s u f f i c i e n t l y d i f f e r e n t from mapping u n i t 33. and 
from Bridgewater 's Fe£tuca ovina Ovar iant .not to :be grouped: w i t h theia. 
This i s a l so t rue f o r those Aufnahmen not placed i n the Fe£ tuc£-
Nardetum o f the Fes.ijiceturn Eddy, Welch and Rawes I969. 
P i g o t t ' s (1956) l i s t from Cronkley Scar of a "dry heather moor" 
w i t h Arctos taphylos , Calluna and Vaccinixim species i s s i m i l a r to 
some Aufnahmen o f mapping u n i t 31 from Falcon C l i n t s . He also 
mentions a "grassland on una l te red limestone . . . dominated by 
Festuca ovina and Agrost is spp. w i t h scat tered patches o f heav i ly 
grazed Calluna and Vaccinium m y r t i l l u s " which probably r e f e r s to 
vege ta t ion now placed i n mapping u n i t 32. 
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The., aynsystematic p o s i t i o n o f the Nodal group w i t h Callvma 
and Cladonia arbuscula 
Table I 
Character species o f i i ie N^a£d£--£allunet£a and e i t he r the 
£a]^lun£-Uli_c£t£l ia or a n £ e t r i o n or bo th , are present i n a l l f ou r 
mapping t i n i t s , i n most cases w i t h h igh constancies. I n add i t ion to 
those species l i s t e d i n Table I , the £a]^lun£-Uli^c£tal_ia character 
Arotostaphylos uva-virsi i s present i n vegeta t ion o f mapping u n i t 31 
on Falcon C l i n t s . (The re levant Aafnahme i s given below.) 
The d i f f e r e n t i a t i o n o f the nodal group from the noda o f the 
Vi£li^on oaninae on the basis o f character and d i f f e r e n t i a l species, 
however, i s not a t a l l sharp. Jus t as £a]^l}ni£-Uli^c£t£li^a^^tap£tri£n 
characters fea ture i n the oC nodal group w i t h Nardus and J;xncus 
sq,uarr03us, so several Nard£ta l i^a^i^o] . i£n_caninae species are 
abimdant i n some noda o f the nodal group w i t h Calluna and Cladonia 
arbuscula. Nevertheless, a l l members o f the l a t t e r group o f 
characters , except Galium s a x a t i l e , have t h e i r optima i n the f i r s t 
nodal group and, conversely, the constancies and cover values o f 
Calluna, Hypnum and Empetrum are greater i n the 'K2 nodal group w i t h 
Calluna and Cladonia arbuscula. 
The problem has been exacerbated by the small number o f 
character specsies ava i lab le and by t h e i r uncer ta in status i n the 
B r i t i s h I s l e s . Therefore , the c l a s s i f i c a t i o n o f these fou r noda 
i n t o an a l l i a n c e separate from the other three o f the class has 
been much in f luenced by the opt imal occurrences o f the species, 
the general physiognomy o f the comm\inities and, i n the case o f 
mapping u n i t 33, by no t ing i t s a f f i n i t y to another nod^un (m.u. 32) 
more d e f i n i t e l y r e f e r ab l e to the a l l i a n c e . Although a l l noda are 
more or less s t rong ly r e fe rab le to the aQ£e t r ion each can also be 
a l l i e d , to a greater or lesser degree, to another higher 
c l a s s i f i c a t o r y u n i t . 
Mapping u n i t 26 shows an a f f i n i i g r to the Eri_ci^on _tejtrali_ci^s 
since i t has the a l l i ance characters i r i c a t e t r a l i x , Trichophorum 
cespitosum ssp. germanicum and Jtmcus sq.uarrosus w i t h oonstanoiea 
o f I V , I I I and I r e spec t ive ly . The d i f f i c u l t i e s o f d i s t i ngu i sh ing 
i n the f i e l d t h i s mapping u n i t from mapping u n i t 23 o f the Erioi^on 
have already been mentioned. The o v e r a l l a f f i n i t i e s o f the one 
to the an£eWi^on n i ^ i ^ and o f the other to the Erjjci^on t e t r a l i j o i s 
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can be seen i n a comparison o f the oonstanbTeB-: relevant 
character species i n Table I , 
The phy tosoc io log ica l r e l a t ionsh ips o f mapping u n i t 31 are 
i n t e r e s t i n g i n two respects . F i r s t , there i s a connection w i t h 
another a l l i ance o f the £a3^1un£-Uli_c£tali_a. The Uli^c_ion nana£ 
character E r i ca £ i n e r e a has been recorded i n three Aafnahmen made on 
Falcon C l i n t s and i t shoiild also be noted tha t Vaccinium m y r t i l l u s , 
another character o f t h i s a l l i ance (Schubert 1960 ) , i s most abundant 
i n t h i s mapping u n i t . This a l l i a n c e , however, i n i t s t rue form does 
no t reach as f a r east as Upper Teesdale; Bridgewater (l970) has 
foxind tha t i t i s conf ined to the extreme western par ts o f B r i t a i n , 
as has already been seen. 
The second notable phytosoc io log ica l feature o f t h i s nodum i s 
the occurrence i n i t s communities on Falcon C l in t s o f several species 
which suggest tha t t h i s area was former ly wooded. An i l l u s t r a t i o n 
i s provided by the f o l l o w i n g Aufnahme made amidst the block scree on 
Falcon C l i n t s . Since the s i t e was ra ther inaccessible , the probabilitg| 
t h a t the Aufnahme was incomplete was noted i n the f i e l d and i t was 
l a t e r found to be too fragmentary to be included w i t h the other data 
f o r mapping i i n i t 31 i n Table XXXVII I . 
Aufna'hTne 410 
Size o f Aafnahme 1 sq. m; T o t a l cover lOOJ ;^ Aspect S¥; Slope 90°. 
Arctostaphylos uva -u r s i 9•5 Populus tremula (+) 
Calluna v u l g a r i s (+ .2 ) Sorbus aucuparia + (seedling) 
Bmpetrum nigrum (+) Teucrium scorodonia 2,3 
Vaccinium m y r t i l l u s (+ .2 ) Deschampsia f lexuosa 4.3 
Polypodium vulgare +.2 Festuca ovina 3.3 
Galixim saxa t i l e +.2 Agrost is canina +.2 
Polypodium and Teucrium were also recorded on Falcon C l i n t s i n 
Aufnahmen which have been included i n t h i s mapping u n i t and are shown 
i n Table X X X V I I I . A d d i t i o n a l species recorded are'ngiven below; the 
general d i s t r i b u t i o n i n B r i t a i n o f a t l eas t par t o f them i s i n 
woodlands. 
Pter id ium aquil inum Blechnum spicant 
Diyopte r i s f i l i x - m a s Jiiniperus commiinis 
Crataegus monog^a, Betula pubescens 
D i g i t a l i s purpurea Solidago virgaurea 
Lonicera periclymenum Hypericum pulchrum 
Holcus m o l l i s Luzula p i l o sa 
(Blechnum i s also a component o f mapping u n i t 31 i n other par ts o f 
the F e l l ) 
- 223 -
Many o f these species f i g u r e i n the l i s t s o f characters and 
d i f f e r e n t i a l s given by Westhoff and den Held (1969) f o r the class , 
order land a l l i a n c e o f deciduous woodlands o f ac id ic to m i l d l y basic 
s o i l s and others are present i n these communities i n t e r a l i a . Ghe 
remaining species o f the l i s t from Falcon C l i n t s are representative 
o f var ious woodland types. The character and d i f f e r e n t i a l species are; 
Qu£r£ejtea r o b o r i ; ^ £ t r a e a e B r . - B l . e t R. Tx. 1943 and Qu£r£ejfcal^ia 
r o b o r i ^ £ t r a £ a £ R. Tx. (l93l) 1937 em. 1955 characters: 
Lonicera periclymenum, Pter idium aq.uilinum, Hypericum pulchrum 
p lus fou r other species. 
D i f f e r e n t i a l s o f Qu£r£ejtea, rob^ori2P£t£a£a£ and Va£Ciji io^Pi_c£e_tea 
B r . - B l . apud B r . - B l . , S iss . e t V I . 1939 (pine f o r e s t and associated 
j u n i p e r scrub vegeta t ion) from a l l other classes: Vaccinium v i t i s -
idaeae, V. m y r t i l l u s , Sorbus aucuparia, Blechnum spicant 
p lus seven other species. 
Quercion robori-petraeae (Malcu i t I929) B r . - B l . 1932 characters: 
Holcus m o l l i s , Teucrum scorodonia, Populus tremula ( t ransgressive) 
p lus seven other species 
Juniperus communis, Betula pubescens, Solidago virgaurea, Luzula p i l o s a 
and Polypodium vulgare are a l l found i n associations o f the Qu£r£i£n 
r o b o r i ^ £ t r a £ a £ as are many o f the heath species e .g. Calluna v u l g a r i s , 
Empetrum nigrum, Dipranum scoparium e tc . 
These f i n d i n g s are i n s t r i k i n g accordance w i t h the remark o f 
Oberdorfer (l957) tha t the des t ruc t ion o f commxinities o f the Quer£i£n 
_rob^ori;^e_tra£a£ gives r i s e to a secondary development o f heaths o f 
the £ a l ^ l T m £ - U M c £ t a l i a o r , occas ional ly , to rough grasslands o f the 
Na rde t a l i a . This i s r e i t e r a t e d by Westhoff and den Held w i t h reference 
to the V^a£C£nio-Geni£t£tali_a (synonymous w i t h a large p a r t o f the 
£ a ] ^ l i m £ - U l£C£ t a l £ a ) and they also mention a s i m i l a r secondary develop-
ment o f these heaths f o l l o w i n g des t ruc t ion o f vegetat ion o f the 
V^a£cinio-P£C£e_tea. 
I n passing, i t mgy be observed tha t the £a2Jun£-IJli£e_tal^ia and the 
Quer£e t a l i a _robo£i s;-£e_traeae ( syn . : Quer£e tal_ia robo r i £ - £ e £ S £ l £ f l^orae 
T x . ) were at one time u n i t e d to form the Quer£e_to-Ul^i£ejtea B r . - B l . 1947 
(Lebrun et a l 1949). 
A few remarks remain to be made about the phytosocio logica l 
a f f i n i t i e s o f the other two noda i n the oC nodal group. The 
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communities o f mapping u n i t 32 contain a few species - f o r 
example, Koe le r i a c r i s t a t a - c o n s t a n c y I I I , Carex c a p i l l a r i s 
constancy I I - which are cha rac t e r i s t i c of/foxmd. i n the Se£ l£ r£o -
Me£ob_r£niion vege ta t ion . The d i f fe rences i n character species 
content between t h i s nodum and the nodum w i t h Calluna (m.u. 4) , 
i t s £e£l£r£o^vies£b£omi£n coiinterpart w i t h an£ejtri_on inf luences , 
can be c l e a r l y seen from Table I . 
Some reduct ion i n character species constancy i s seen i n 
mapping -unit 33 (Cal luna, Bmpetrum) and the syntaxonomic p o s i t i o n 
o f these degraded heath communities must be elucidated w i t h 
reference to the r e l a t e d mapping u n i t 32. I n add i t ion to the 
i s o l a t e d occurrences shown i n Table I o f the Br£m£ta l ia character 
Koe l e r i a c r i s t a t a and the S_e£l£r£0-M£S£bromi£n d i f f e r e n t i a l 
C o m i c u l a r i a aculeata, patches o f Sesler ia caerulea a sub-al l iance 
character.; are also found i n t h i s grassland. 
The s o i l s o f the oCftiodal group w i t h Calluna 
and Cladonia arbuscula 
F i g . XVI and Table XLI 
The f l o r i s t i c separation o f the nodum w i t h Empetrum and 
E r i c a (m.u. 26) from the other three noda i s substant iated when 
t h e i r s o i l s are considered. The peats and peaiy gleys o f t h i s 
nodum have an organic matter content (mean L . o . I . 68.6^) which i s 
s t r i k i n g l y higher than tha t o f any other substrate and i s i n 
harmony w i t h the d i f f e r e n t i a t i o n o f t h i s nodum by such species o f 
wet hab i ta t s as E r i c a , M o l i n i a and Trichophorum. The n i t rogen 
content f o r mapping u n i t 26 i s s i m i l a r l y much higher than the 
values f o r the other noda. 
The s o i l s o f the remaining three noda are un i t ed i n having 
much lower and very s i m i l a r organic matter content. Although 
the data are r a the r scaniy, i t would seem tha t a constant feature 
may w e l l be the development o f these noda upon ac id broim earths 
despite the grea ter pH and c a l c i m content those o f mapping u n i t 32 
appear to have. From f i e l d experience i t i s f e l t tha t t h i s s o i l 
type r a the r than a (humic) groundwater g ley i s most usua l ly 
associated w i t h the nodum. 
The chemical composition o f the ac id brown ear th recorded f o r 
Aufnahme I I 4 o f mapping l i n i t 32 i s s t r i k i n g l y s i m i l a r to those 
o f the shallow brown earths, only about 30 cm deep and developed 
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over metamorphosed l imestone, under ly ing mapping u n i t 4 o f the 
S^esl£rio^M£s£b£omi£n ( c f . Table V I ) and F i g . I I whose mean values are! 
pH 5.4; L . o . I . 19.23^; Ca '• 10.03 m e q . / l i t r e . (The Ca content 
o f Aafnahmen I I 4 seems abnormally h igh as i t i s greater than many 
o f the values f o r the other £e£l£r£o--M£S£bromi£n noda.) This 
pedologica l p rox imi ty corre la tes w e l l w i t h the f l o r i s t i c a f f i n i t y 
o f the two noda already described. 
PART I I I 
GENERAL DISCUSSION 
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GENERAL DISCUSSION 
These concluding remarks deal w i t h the vegeta t ion o f Widdybank F e l l 
as a whole and are concerned w i t h two issues: 
( i ) The s tatus o f the "Teesdale Assemblage"; 
( i i ) The s tatus o f the vegeta t ion o f Widdybank F e l l . 
The Status o f the "Teesdale Assemblage" 
Table X L I I 
Before proceeding f u r t h e r i t i s necessary to explain the term 
"Teesdale Assemblage". An assemblaige i s general ly def ined as an 
unorganised grouping o f p lan ts or animals occurr ing i n a pa r t i c tQar 
l o c a l i l y ( c f . Poore 1962). The "Teesdale" assemblage r e fe r s to those 
p l a n t species which are present i n Upper Teesdale sensu l a t o ( c f . the 
I n t r o d u c t i o n ) and are o f phytogeographical i n t e r e s t since they have a 
d i s j u n c t d i s t r i b u t i o n i n the B r i t i s h I s l e s . 
The members o f the assemblage shown i n Table X L I I are taken from the 
s e l e c t i o n o f species made by P i g o t t (195 )^ and by Bradshaw (1970). Only 
those found i n the present survey have been included i n the Table although 
a few not given i n the e a r l i e r works have been added. This review o f the 
Teesdale assemblage, t he r e fo r e , r e f e r s only to Widdybank P e l l and to the 
S^e£l£rio-M£s£bromi£n communities on Cronkley. The species are grouped 
according t o i h e i r synsystematic a f f i n i i y (Nordhagen 1936, Oberdorfer 1957> 
1962, Moore 1968, Shimwell I968, I969, 1971c, Westhoff and den Held I969) 
and the m a j o r i t y o f these r e l a t i onsh ips have been mentioned i n the preceding 
t e x t . The in fo rma t ion on the ^esl£r£o-M£S£bromi£n characters comes from 
Shimwell (l971c); h i s e a r l i e r work (1968) does not d i f f e r e n t i a t e batween 
characters and d i f f e r e n t i a l s o f t h i s sub-a l l iance . 
About 605^  o f the species shown i n Table X L I I f a l l i n t o one o f two 
groups; they are character or d i f f e r e n t i a l species or f r equen t ly present 
i n communities o f e i t h e r the S^e£l£r£o^M£S£b£omi£n or the £ a r i £ i £ n . 
d a v a l l i . a n a £ or t h e i r re levant orders . Several others are s i m i l a r l y v a l i d 
f o r the Kobr£si^o-toya,dlon (El^£-S^e£ler_ie_te£) or the £ar i£ i£n_b2.c£lor_is-
a t r o f u £ e a e ( T o ^ i £ l d i £ t a l i a ) , two a r e t i c - a l p i n e a l l i ances . Most o f the 
remaining species are c h a r a c t e r i s t i c or d i f f e r e n t i a l o f the V i £ l £ t £ a 
£al^amina£iae, £ r a t £ n £ u r i £ n (Montio-
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£ a r d a m i n e t £ a ) , Eri^c£-Sphagnion or Sphagnion fi isci^ (0:^c£C£02,S£ha^e_tea) 
or £ a ] J . u n £ - U l i c £ t a l i a ( N a r d £ - £ a l l \ m e t £ a ) . T w o others, Plantago 
mar i t ima and Armeria marit ima are characters o f the Asjtere_tea t^rip£li^i 
^ a s s and h e r b - r i c h s a l t marsh vegetat ion) and i t s a l l i ance Armeri£n 
ma^it^imi r espec t ive ly althoxagh they are also known as members o f the 
f l o r a o f upland calcareous h a b i t a t s . 
The Bjmsystematic u n i t s to which the mapping u n i t s have been 
assigned are repeated f o r refefence a t the end o f Table X L I I . 
Examination o f the tab le shows tha t the members o f the Teesdale 
assemblage are concentrated i n the orders and a l l iances f o r which they 
are c h a r a c t e r i s t i c . 
I t must be po in ted out tha t the c l a s s i f i c a t i o n has been based as 
much on comparatively widespread characters as on those belonging to 
the Teesdale assemblage. For example, a comparison w i t h Table I shows 
t h a t i n a d d i t i o n to the rare Helianthemum canum, A n t b y l l i s vu lne ra r i a 
e t c . o ther Br£m£ta l^a characters - KoeleriajpSentianellajf, Helianthemum 
chamaecistus and H e l i o t o t r i c h o n pratense - are present, o f t e n abundantly, 
i n mapping u n i t s 1 to 7 and are l a r g e l y confined to them. S i m i l a r l y , 
the T o f i £ l d i £ t a l i a characters Carex d i o i c a , Drepanocladus revolvens, 
Campylitim s t e l l a tum and Pinguicula v u l g a r i s together w i t h the £ a r i £ i £ n . 
davalli^anae characters Carex lepidocarpa and C. hostiana are frequent i n 
mapping .units 8 to I4 o f t h i s a l l i a n c e . Two members o f the assemblage 
are characters o f some o f the acidophilous vegeta t ion: Sphagnum 
imbrioatum, an Er i_C£-Spha^ ion and Arctostapbylos uva -u r s i , a £ a l l u n £ -
U l i ^ C £ t a l i a character ,are each occasional ly found i n noda re ferab le on 
the basis o f many other character species occurrences ( c f . Table l ) to 
these u n i t s . 
The synsystamatic u n i t s o f especial i n t e r e s t on Widdybank and 
Cronkley Fe l l s are the S^e£l£ri_o-Me£obr£mion and the £ a r i £ i £ n - d a v a l l i a n a £ . 
Each i s represented by communities o f h igh species d i v e r s i t y and has a 
f l o r i s t i c a f f i n i t y w i t h another a l l i ance - the Kobr£Bio-Dr2;adi£n and the 
£ a r i £ i £ n _ b i C £ l £ r i ^ s ^ a t r£fuB £ a £ respectively. Other species- r ich 
vegetation - Although somewhat less so - i s re ferab le to the ThlaBp£i£n 
cal^aminariae, £ r a t £ n£U £ i £ n or Ranuncul£-MJbh£xanj^^^ None o f these 
a l l i a n c e s i s represented i n a very ' t y p i c a l ' form since the communities 
conta in species c h a r a c t e r i s t i c o f other a l l i ances , notably the Sesler io-
Me£obromion and/or the £ a r i £ i £ n _ d a v a l l _ i a n a e . The feisDstofc^aag E r i c £ -
Spha^ ion blanket-bog covering provides a d d i t i o n a l f l o r i s t i c i n t e r e s t 
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as the occasional occurrence therein of two Sph.a;giion fiisci^ characters 
and three d i f f e r e n t i a l s causes these communities to foim part of a 
geographically extensive s e r i e s l i n k i n g the B r i t i s h blanket hog Eri^c£-
Sphagiion and Sphagii^on fiisci^ vegetation. I n general, however, the 
communities of the C,ari£i£n_curJbo-nigra£, 0:^c£C£o-S£hagne_tea and Nardo-
£al_lun£te_a form the species-poor hackground to the other vegetation 
types and contain few members of the Teesdale assemblage. 
The various s o i l i y p e s associated with the noda have been described 
and discussed i n the appropriate sections and therefore only t h e i r most 
important features need to be repeated here. I t may be remembered that 
the rendzinas, brown calcareous s o i l s , brown earths, calcareous gleys 
and moss hummocks of the S^esl£ri^o-M£S£bromion, jCa£i£i£n_cl^vall^iajiae, 
Thlasp£i£n_calami^^rj^a£, Crat£n£uri£n and Ranimcul£-^jUa£xa^^ are, 
broadly, of a higher pH, calcium and free carbonate content and lower 
o r g ^ i c matter content than the flushed peats, peaigr gleys, peats and 
a c i d brown earths of the other vegetation types. There are, however, 
t r a n s i t i o n s between these two groupings i n , f or example, the occurrence 
of mapping u n i t s 12 and 13 of the £ari£i£n_davaLl^ianae, on peaty gleys 
and f l u s h e d peats r e s p e c t i v e l y . The members of the s o i l complex can, 
therefore, be s e q u e n t i a l l y arranged along sever a l gradients, the foremost 
being high-low pH, mineral-organic, high calcium-low calcixim and wet-diy. 
The occurrence of the d i s t i n c t i v e Teesdale f l o r a has been linked 
with p a r t i c u l a r c h a r a c t e r i s t i c s of t h e i r s o i l s . Pigott and Walters (1954 
note that one of the common features of a niomber of rare species s i t e s 
( " l o c a l i t i e s " ) including Widdybank F e l l , i s the presence of base-rich 
rock or the drainage water therefrom, another being the absence of the 
n a t u r a l l y dominant woodland. Both Pigott (195^) and Godwin and Walters 
(1967) c i t e the p e c u l i a r geology ( i . e . . the presence of metamorphosed 
pure limestone) i n addition to the climate as contributoiy f a c t o r s . 
Welch and Eawes (1969) have found that moisture tensions greater than 
that a t permanent w i l t i n g point are experienced i n most summers i n the 
bare siogar limestone s o i l . They point out that t h i s w i l l prevent many 
speci e s from colo n i s i n g i t i m t i l there has been an accumulation of humus 
with a consequent increase i n moisture content. F i n a l l y , evidence i s 
provided by Park, Rawes and Allen (1962) and by J e f f r e y (l97l) that 
n u t r i e n t deficiency has also to be taken into consideration. They 
p a r t i c u l a r l y c i t e the low a v a i l a b i l i i y of phosphate ( c f . Grime I963 a 
and b) which may be a f f e c t e d by the presence of heavy metals such as lead 
(•Jeffrey 1971). 
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Marshall (l97l) has shown that the members of the Teesdale 
assemhlage are c h i e f l y concentrated, i n communities ( r e f e r a b l e to the 
S^9£l£rdjo^£S£bromion and £a£i£i£n_d£v-al]^ianae) of low primary production. 
Concurrent with t h i s there i s ^ very low organic matter content of the 
s o i l . , Related communities, of the Sn^ejtxion and £ari£i£n_curto-ni^a£, 
on s o i l s r i c h e r i n organic matter have a greater productivity withe r 
which the r a r i t i e s are unable to coii^>ete successfully'. To these 
s t r e s s e s already mentioned must be added th^se of grazing and trampling 
by sheep and r a b b i t s . 
Rather than deal with i n d i v i d u a l species or p a r t i c u l a r environ*-
mental factors, van der Maarel (l97l) seeks to explain the r i c h f l o r a of 
Teesdale from the viewpoint of various Igrpes of community influenced 
simultaneously by the environmental gradients mentioned above. A s i m i l a r j 
approach has a l s o been suggested by Bellamy et a l (1969) and by 
Bridgewater (197O). 
Some mention must now be made of the theories of pattern (changes 
i n space) and process (changes i n time) i n vegetation which have been 
developed by Dutch e c o l o g i s t s over the l a s t few years. 
T h i s has l e d to the d e f i n i t i o n of four main "types of environment 
(van der Maarel 1966). Two of these are s p e c i a l cases a£ the other 
two which are themselves recognised as being but opposite ends of a 
s e r i e s (van Leetarsn I966). The term "boundaiy zone" i s often used 
i n s t e a d of "environment" as the regions under discussion are defined 
according to t h e i r differences from those adjacent ( o f . van der Maarel 
1966). The f i r s t of these opposites i s the Lljges convergens environment 
or eootone i n which a small number of species, each of a high primaiy 
prodaction, i s represented by a number of i n d i v i d u a l s giving 
vegetation of a coarse granulation and having sharp boundaiy l i n e s with 
the adjacent communities. The h a b i t a t i s notable for i t s strong and 
often i r r e g u l a r f l u c t u a t i o n s , e.g. i n water-table, the presence of 
s a l i n e and f r e s h water e t c . , and there i s a consespient i n s t a b i l i t y of 
the vegetation with time. C h a r a c t e r i s t i c species of such an environ-
ment are those of the weed communities of the Planta^inejtea maji_ori£. 
T h i s environment i s i n marked contrast to the Linas divergens 
boundary zone or ecocline i n which e x i s t many species, each often of 
'only a few i n d i v i d u a l s forming a small-scale mosaic which on casual 
inspection may appear rather homoggneaus. This boundaiy, forming a 
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t r a n s i t i o n a l zone between two contrasting environments, can be stable 
f o r many y e a r s . I t s occtxrrence i s associated with such environmental 
gradients as organic-mineral, diy-wet, base-poor - base-rich i n which 
the f i r s t of each p a i r i s a t the top of a topographic gradient, i . e . 
"poor dominates r i c h " . These are seen i n the lagg zone of bogs on 
limestone, the slopes on limestone h i l l s where the tops are covered Isy 
poor s o i l s and the border between s a l t marsh and fresh dune v a l l e y s 
(van Lieu^en I966) Westhoff 1971) • A well-known example of such an 
environment i s the T^ rif£lio;;;;^ £rani^ e_tea whose s p e c i e s - r i c h , often 
c a l c i c o l o u s , commiinities form the boundary zones between scrub and 
grassland. To thais, Bridgewater ( l 970 ) adds various associations of 
the To£i£ldi£taMa, a point of s p e c i a l i n t e r e s t to Widdybank F e l l . 
Superimposed on the environmental gradients can be a flu c t u a t i n g one of, 
fo r example, a water-table, giving an unstable form of t h i s environmental 
type (and mutatis mutandis for the limes convergens). 
^ Bridgewater points out that species which are rare i n a given 
l o c a l i t y can be found i n e i t h e r type of boundary zone as both may provide 
h a b i t a t s which do not otherwise occur i n the area. However, the limes 
divergens environment i s e s p e c i a l l y r i c h i n r a r i t i e s . The d i v e r s i t y 
i n species•content i s d i r e c t l y associated with the v a r i e l y i n Environ-
mental gradients which can include the influence of animals and man 
(van der Maarel I 9 6 6 ) . 
Bellamy et a l (1969) and Bridgewater (1970)> using transects of 
contiguous 1/16 sq m guadrats, have discovered small-scale limes 
convergens s i t u a t i o n s on Widdybank F e l l but the present study has not 
been made i n s u f f i c i e n t d e t a i l to detect these. Although the limes 
convergens/divergens concept i s u s u a l l y applied to small-scale vegetation 
p a t t e r n within a defined area, van der Maarel (1971) , Bellamy et a l and 
Bridgewater a l l speculate upon the existence i n Teesdale of a l a r g e - s c a l e 
limes divergens s i t u a t i o n . The present author would l i k e to expand on 
t h i s f u r t h e r with p a r t i c u l a r reference to the vegetation of the S^e£l£rio-
M£obi£mion and £ari£i£n_d^vall^ianae each of which may be considered to 
c o n s t i t u t e a limes divergens boiandaiy zone, the f i r s t throughout a l l i t s 
geographical range, the second over p a r t . 
The S_es_l£ri^o-Mes£bromi£n was erected by Oberdorfer (1957) "to cater 
f o r those communities of the Me£obi£mion l y i n g a t higher a l t i t u d e s than 
normal and i n f i l t r a t e d by a r c t i c - a l p i n e species of the El£n£-SeB]L£riejtea. 
The s u b - a l l i a n c e occurs i n the eastern f o o t h i l l s of the Pyrenees, the 
G 
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pre-alpine p a r t s of north-central Europe and on the Swedish i s l a n d of 
Oland (Shimwell 197I a and c ) . I n the B r i t i s h I s l e s i t forms a broad 
zone across northern England and i s also present i n western I r e l a n d . 
The B r i t i s h l o c a l i t i e s d i f f e r - from the continental ones i n that the 
S^e£l£rio-M£S£bromi£n does not l i e adjacent to the a r c t i c - a l p i n e grass 
heaths of the El2n£-Sesl£ri^ejbea (Shimwell I968, I969, 1971a) although these 
are present i n north-west Scotland, northern I r e l a n d and i n a si n g l e 
l o c a l i t y i n north Wales. 
I t may therefore be argued that the sub-alliance S^e£l£rijo-M^e£obromion 
forms a l a r g e - s c a l e t r a n s i t i o n zone between the lowland, western/central 
European Me^ob^romion and the a r c t i c - a l p i n e El2n£-^e£l£ri^e_tea. I n the 
communities of t h i s s u b - a l l i a n c e on Widdybank F e l l , there are not only 
species of the El2n£-S^e£l£ri_et^ea and Ko^r£sio-Iteyadion which are at the 
southern l i m i t of t h e i r ranges and are rare i n the B r i t i s h I s l e s , but 
there are such Fes_tuc£-Bromet£a characters as Belian,themum canum, 
Hippocrepis comosa and Scabiosa columbaria and the Me^obrojaiion character 
Carex ericetorum a t or near t h e i r northern extremities and a l s o , i n severa l 
cases, r a r e i n B r i t i s h Me£obr£mion grasslands. 
A s i m i l a r s i t u a t i o n can be suggested for the calcareous flushes and 
sed^e marshes of the £ari£i£n_da.valliMiae, Pound i n them on ¥iddybank 
are Jiincus t r i g l u m i s and Minuartia vema, both characters of the a r c t i c -
a lpine a l l i a n c e £ari£i£n_jDd^C£l£r3^s-at^r£fus£a£ which i s represented i n a 
few l o c a l i t i e s i n c e n t r a l and north-west Scotland. tfiddybank and 
Cronkley F e l l s are the only E n g l i s h s i t e s f o r Kobresia s i m p l i c i u s c u l a 
which i s a member of the continental C a r i c i o n b i c o l o r i s - a t r o f u s c a e 
communities. I n these flushes a l s o , however, are severa l To^i£ldi£tali^a 
and £aji£i£n_d^vaLl_iaiiae characters, e.g. Juncus a l p i n o a r t i c u l a t u s , 
B a r t s i a a l p i n a , Cinclidium stygium, Camptotheoium nitens, which are rare 
i n the other B r i t i s h communities of the a l l i a n c e . Both these ^es^lorio-
Mespb^r£mion and £ari£i£n_daval]^ianae communities provide habitats f o r 
Plantago maritima, a character of the lowland salt-marsh c l a s s ^teTetea 
Jbrip£li_. Armeria maritima, a c h a r a c t e r i s t i c of the Ai:meri£n_mari^timae 
of t h i s c l a s s , i s present i n the Hiddybank £ari£i£n_d£vallianae communities 
I t may be suggested that the occurrence of members of the Teesdale 
assemblage, other than Plantago and Aimeria, i n mapping u n i t s of c l a s s e s 
i n which they are not normally fovmd, i s due to these noda being again 
r a t h e r a t y p i c a l of t h e i r c l a s s ( o r order) and being r e l a t e d o v e r a l l e i t h e r 
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to the S^e£l£rio_2M£S£bromi£n, i . e . the Th3^asp£i£n_calamijaa^^ mapping 
u n i t 7, nos. 21 and 20 of the Ranuncul£-AnjUi£xan^^ and no. 32 of the 
Em2eJbrj.on, or to the £ari£i£n_da,vall^ianae - mapping ;xnits 20 and 19 of the 
Raiiuncul£-jtojt^^ 15 of the £aJi£i£n_cujjto-ni^ra£ and 25 of the 
Violi^on £a^ina£. These-noda, therefore, contribute to the t r a n s i t i o n a l 
nature of the vegetational complex. 
The Widdybank Eric£-Spha^a^on blanket bog vegetation, dominated by 
Calluna and Eriophorum vaginatum, forms part of another l a r g e - s c a l e 
t r a n s i t i o n zone as i t contains two characters and three d i f f e r e n t i a l s of 
the Spha^i_on fus_ci^. (One species of each group i s a member of the 
Teesdale assemblage.) This seq.uence l i n k s the Welsh, northern E n g l i s h 
and southern S c o t t i s h Eri^c£-Sphagtiion communities with those of the 
Spha^i^on fu.£ci_, also dominated by Calluna and Eriophorum vaginatum, i n 
the S c o t t i s h Highlands. The other Eric£-Spha^ion nodum on Widdybank 
provides a s u i t a b l e h a b i t a t f or Sphagnum imbricatum, a comparatively rare 
c h a r a c t e r of t h i s a l l i a n c e . 
The presence of the various edaphic gradients mentioned above -
wet-dry, high-low pH, mineral-organic, high-low carbonate - i s considered 
to provide the necessary environmental conditions f or the limes divergens 
s i t u a t i o n on Widdybank and, by analogy, on Gronkley F e l l s . This has 
given r i s e to very v a r i e d vegetation which, when compared with that i n 
plac e s of high disturbance such as r i v e r shingle, has rather f a i n t 
boundaries. This phenomenon ne c e s s i t a t e d the use of as many species as 
p o s s i b l e to d i s t i n g u i s h the mapping u n i t s i n the f i e l d . The blanket 
peat covering of the F e l l with the calcareous grasslands below provide the 
necessaiy organic and a c i d over mineral and calcareous gradient 
( c f . van der Maarel 1971) . 
The maintenance of the Dutch semi-natural s p e c i e s - r i c h communities by 
vi'the,gfrjadient s i t u a t i o n s mentioned above, by grazing and mowing which keep 
the standixig biomass at a low l e v e l and by the absence of any f e r t i l i s e r 
a ddition, i s also described by van der Maarel. This i s exactly the same 
s i t u a t i o n as that obtaining on Widdybank F e l l where sheep and rabbits 
graze and where, as J e f f r e y ( l 9 7 l ) has shotm, the addition of phosphate 
caused such an increase i n p r o d u c t i v i i y of the "non-rare" species, e.g. 
Festuca ovina, F. rubra, that Kobresia which was i n i t i a l l y dominant was 
almost eliminated. 
Within t h i s l a r g e - s c a l e limes divergens patternare to be foiHid small-
s c a l e boundaiy zones. Most notable, perhaps, are the hummocks of blanket 
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bog (mapping l i n i t 28 - Eric£-Spha^j^on) s e t amidst various calcareous 
f l u s h e s of the £ari£i£n_d£vall_ianae, an organic-acid-dry over mineral-base 
rich-wet gradient, noted by van der Maarel ( 1 9 7 1 ) ^ occur only i n a r c t i c -
a l p i n e and oceanic limestone areas. The limes convergens s i t u a t i o n s 
described by Bellamy et a l (1969) and by Bridgewater (1970) also occur 
w i t h i n t h i s general limes divergens context. 
The Status of the Vegetation of Widdybank F e l l 
The f i n a l subject f o r consideration i s the extent to which the 
vegetation o f Widdybank F e l l and, where s u f f i c i e n t l y known, of Cronkley 
i s unique i n B r i t a i n , 
Almost a l l the noda described on Widdybank F e l l have been assigned, 
together with r e l a t e d B r i t i s h vegetation, to an assoc i a t i o n or to a 
comparable grouping. Some of these have been described previously w h i l s t 
others are newly defined. Several a s s o c i a t i o n s need only be given a b r i e f 
mention as they are widespread i n B r i t a i n , although there may be an extreme 
member on Widdybank F e l l . I n general, they are very poor i n members of 
the Teesdale assemblage. Other associations are more r e s t r i c t e d i n t h e i r 
d i s t r i b u t i o n ; one i s fomid i n the north Pennines alone, w h i l s t a few are 
d i t h e r i n c e n t r a l and north-west Scotland and Teesdale or i n these parts of 
Scotland, north Wales and more extensively i n the north Pennines. I n some 
of these a s s o c i a t i o n s the species of the Teesdale assemblage are prominent 
although any r81e as d i f f e r e n t i a l s i s u s u a l l y (but not e x c l u s i v e l y ) played 
a t the l e v e l of v a r i a n t or below .• 
The various p a r t s of these a s s o c i a t i o n s which are exclusive to 
Widdybank F e l l are l i s t e d below and distinguished within the h i e r a r c h i c a l 
arrangement by an a s t e r i s k . 
Some of the most widespread vegetation f a l l s into the Nard£-JTjnc£tum 
£quarrosi (Hordh. I92O) BUk 1942 of the Vi£lion £ani^a£ (Table XXXYI) 
although mapping u n i t 25 i s v e i y d i f f e r e n t from the r e s t of the a s s o c i a t i o n . 
S i m i l a r l y , t h e ®a£etrion communities have been placed i n Bcidgewater's ( l 970 ) 
Jaocijixpm ^Sj^£tillp£ heath £alluna vulgari^s_c£m£l£x - £a]^luna Tulgari_s 
comamiAil^ (Table XXXX) and Deschamp£ia fL£2U0£a_c£m£l£x - 'M2etTvm_n±gT}m 
£ommuiiil2. (Table X L ) . I n the former, the Widdybank vegetation i s referable 
The descriptions and d e f i n i t i o n s of the associations are compiled from 
analyses of vegetation which generally encompass a greater geographical 
area than the ranges of the i n d i v i d u a l members of the assemblage. 
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CONSPECTUS OF THOSE ASSOCIATIOUS WITH COMPONEOTS (*) 
COUFIKED TO WIDDTBAITfC AND CROMLET FELLS 
C l a s s : Festuco-Brometea 
Order: Brometalia e r e c t i 
A l l i a n c e : Mesobromion 
Sub-alliance: Seslerio-Mesobromion 
Ass.: Seslerio-Caricetum p u l i c a r i s Shim. I968 emend, p.p. 
Sub-ass. typicum p.p. 
¥ Calluna-Empetrum var. Shim. 1968 
¥ Carex ericetorum v a r . 
•V Rhytidium sub-var. Shim. I968 emend. 
f- Kobresia sub-var. 
* Kobresia v a r . Shim. 1968 emend. 
t Igrpical sub-var. 
? Carex lepidocarpa sub-var. 
C l a s s : Molinio-Arrhenatheretea 
Order: Arrhenatheretalia 
A l l i a n c e : Ranxmctilo-Anthoxanthion 
Ass4 Festuco-Nardetum a s s , nov, prov. 
Sub-ass. Carioetosum p u l i c a r i s 
Pitrichum v a r . p.p. 
•V Plantago maritima sub-var. 
V Cardamine f a c i e s 
•¥ S e s l e r i a f a c i e s 
•typical v a r . p.p;. 
* S e s l e r i a sub-var. 
Sub-ass. galietosum s a x a t i l i s p.p. 
Cirsium p a l u s t r e var, p.p. 
•V t y p i c a l sub-var. 
C l a s s : Montio-Cardaminetea 
Order: Montio-Cardaminetalia 
A l l i a n c e : Cratonexirion 
Ass*: Cratoneuretum commutati a s s . nov. prov. 
Sub-ass.- cardamine to Slim p r a t e n s i s p.p. 
Cratoneuron f i l i c i n u m v a r . p.p. 
•V Carex d i o i c a sub-var. 
Sub-ass. saxifragetosum a i z o i d i s p.p. 
Alohemilla glabra var. p.p. 
f t y p i c a l sub-var. 
C l a s s : Parvocaricetea 
Order: C a r i c e t a l i a nigrae 
A l l i a n c e : C a r i c i o n curto-nigrae 
Ass.: Violo-Epilobietum p a l u s t r i s a s s , nov, p.p. 
Sub-ass. caricetosum p u l i c a r i s 
¥ Potamogeton v a r . 
v a r i a n t with biyophytes p,p. 
^ Carex lepidocarpa sub-var. 
Jtmcus effusus v a r . p.p. 
¥ Polygala s e r p y l l i f o l i a sub-var. 
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CONSPEOTns (continued) 
C l a s s : Parvocaricetea (contd.) 
Order: T o f i e l d i e t a l i a 
A l l i a n c e : C a r i c i o n davallianae 
Ass.: Pinguiculo-Caricetum dioicae a s s . nov. p.p, 
V Sub-ass. equisetum v a r i e g a t i 
f S e s l e r i a v ar. 
V Juncus t r i g l u m i s - Gymnostomum var. 
V Juncus t r i g l u m i s sub-var. 
¥ Gymno s tomxim - sub-var. 
Sub-ass.eleocharetosum p.p. 
Saxifraga-Scorpidium v a r . p.p. 
Succi s a sub^var. p.p. 
¥ Juncus a c u t i f l o r u s f a c i e s 
t y p i c a l v a r . p.p. 
f t y p i c a l sub-var. 
C l a s s : Nardo-Calliinetea 
Order: C a l l u n o - U l i c e t a l i a 
A l l i a n c e : Einpetrion n i g r i 
Yaccinium m y r t i l l u s heath Bridgewater I970 
Calluna v u l g a r i s complex 
Callmia v u l g a r i s community 
* Festuca ovina var. 
¥ t y p i c a l sub-var. nom. nov. 
¥ Anthoxanthum sub-var. nov. pro v. 
- 236 
to a separate v a r i a n t - the Fes^tuca £vina v a r i a n t - and i n the l a t t e r , 
the Rh2;tidiadelphu£ 2:PTeus_vaxytn-b which i s rather more widespread has 
had to be e s p e c i a l l y divided to accommodate the Teesdale vegetation. 
The three mapping u n i t s of the 033rc£C£o-S£hajgnejtea have each been 
accommodated within a s s o c i a t i o n s described by Moore for the B r i t i s h I s l e s 
and, i n the case of mapping u n i t 24, for western Europe: Narthe£i£-
Bric£tim_tejtralicis Moore ( I964 ) I968 (Table XXX, m.u, 23 - Eri,cion 
_te_trali_c^s), Eri^C£-Spha^£laam_mag£ll^ani£i Moore ( I964) I968 - sub-atlantic 
race (m.u. 24 - Eri^c£-Spha^i^on) and Va£cijiix)-Eri^c£in^^ Moore 1962 
(m.u. 28 - Eric£-Spha^ion, Table XXXII). 
I t i s probable that elsewhere i n B r i t a i n there i s vegetation c l o s e l y 
r e l a t e d to the nodum of Whin S i l l block scree (Table I I ) but these 
communities have y e t to be described. 
The a s s o c i a t i o n s Xl£-'-£~SPi-^£^i®i^ £^ i'f£''i£-'-£ i^ov. (Table XX) and 
Fe£tuc£-Nardetum a s s , nov. prov. (Table X7I) have been described to include 
the Widdybank vegetation of the _Ca£i£i£n_curjto-nigrae and Ranuncul£-
An^opcan^iom r e s p e c t i v e l y . Both can be divided into an oligo-meso-trophic 
and a meso-eu-trophic sub-association and i n each association the Upper 
Teesdale (sensu l a t o ) representatives of the second sub-group, the 
£ari£e_to£um £uli£ari£, are the only non-Scottish members of the sub-associatiau 
One of the £ari£i£n_cur^o-nigra£ noda has been r e f e r r e d to a v a r i a n t 
( t h a t with Potamogeton polygonifolius) which appears to be confined to 
Widdybank but t h i s may be an a r t e f a c t due to i n s u f f i c i e n t sampling of other 
l o c a l i t i e s . The other four f a l l into the other two v a r i a n t s (with 
biyophytes and with Juncus effusus) of the sub-association; each v a r i a n t has 
one sub-variant recorded for Widdybank F e l l alone (mapping u n i t s 15 and I 7 ) 
and one (the ^^^ical sabj-var, i n each case) which also occurs i n the Moor 
House N.H.R. and i n the S c o t t i s h Highlands (mapping u n i t s 16 and 1 8 ) . 
A s i m i l a r geographical d i s t r i b u t i o n i s seen i n the case of the 
Widdybank representatives of the Pe£tac£-Na£d£tum_c£ri_c£t£sum^ 
One sub-variant of each v a r i a n t of the sub-association i s present on the 
F e l l w h i l s t the other i s confined to Scotland. "Sxe Planta^ojnari^tijaa 
sub-var. of the Di_tri^chum var. i s represented by two f a c i e s (mapping u n i t s 
19 and 2 0 ) , the J^ y£.i£al, sub^var. being present i n the S c o t t i s h Highlands* 
: ^ ;;the counterpart of the .57£.i£al var. - S^e£l£ri^a_sub-var. (m.u. 21) 
being the ;^rei<ial_ subjvar. found i n Skye. Two members of the Teesdale 
assemblage, S e s l e r i a caerulea and Plantago maritima, are therefore sub-varian^ 
or f a c i e s d i f f e r e n t i a l s and a t h i r d , Carex c a p i l l a r i s , i s one of .the 
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d i f f e r e n t i a l s of the Dijtrichum ^£3loaule_var. (Related vegetation found 
a t Moor House i s re f e r a b l e to the Fe£t£C£-Po£tum_sub-ass. £U-^!r£l£i£!^ 
('Shim. 1968) . The fourth mapping u n i t (no. 22) of t h i s a l l i a n c e has 
been r e f e r r e d to the oligo-meso-trophic £al^i£t£sum_saxatilis which i s 
w e l l represented i n north Wales i n addition to the l o c a l i t i e s mentioned 
above. Mapping u n i t 22 forms one sub-variant of the £irsiAm £alu£tre 
var.; the other two sub-variants occur i n north Wales. 
A s i m i l a r close r e l a t i o n s h i p •with S c o t t i s h vegetation i s seen i n 
the spring^head and s i m i l a r communities c l a s s i f i e d within the 
£r£t£n£uretum £ommutati^ a s s . nov. prov. (£fat£n£uri£n, Table X I I ) 
although some from I r e l a n d are a l s o placed here. Both sub-associations 
are represented on Widdybank F e l l . The £ajex di£i£a_sub3;yar^ ( a l s o 
present a t Moor House) of the £ardamdji£t£sum_j)rajt^ Crat£n£uron 
fil^i£d£um var. foims a f l o r i s t i c - g e o g r a p h i c l i n k between the lowland 
I r i s h ^TQical £ub-var. and a l l the S c o t t i s h vegetation of the association. 
T h i s includes both the S^axifraga ai£oid£s_var_^ of the £ard^inet£sum, 
found i n the Highlands and on Skye, generally above 1,700 f t (578m), 
and almost a l l the communities of the £axi^rag£t£sumjaiz£ide£. However, 
three Widdybank Aufnahmen form the ^ £h£niilla_var_^ ^ ^£^£^1. ^ n^b^var. of 
the l a t t e r sub-association. Saxifraga aizoides i s the only member of 
the Teesdale assemblage to play a p a r t i n the d i f f e r e n t i a l species groups. 
The s i n g l e nodum of the Vi£l£t£a_c£lamijiaria£ on Widdybank P e l l 
comes within the Minuarjti£-Thla£p£etum Shim. I968 achill£t£sum^ 
me£obr£mion va£. (Table V I I I ) w h i l s t being t r a n s i t i o n a l to the 
£l£d£ni^ejtosum which i s found a t Moor House and i n other parts of the 
north Pennines. Shimwell (1968) has shown that t h i s v a r i a n t i s not 
confined to Widdybank F e l l s i nce a l l h i s analyses f o r i t come from 
Derbyshire. 
The £ari£i£n_davall_ianae noda have been used with analyses from 
other p a r t s of the north Pennines (Shimwell I 9 6 8 ) , the S c o t t i s h 
Highlands (McVean and R a t c l i f f e 1962) and Skye ( B i r k s I969) to form the 
PiE^i£uloj3^Cari.c£tum_dioi^^ a s s . nov. (Table XXVI). Of i t s four sub-
a s s o c i a t i o n s , one i s e n t i r e l y confined to Widdybank F e l l and another i s 
al s o represented on i t . Various members of the Teesdale assemblage are 
d i r e c t l y concerned i n the d i f f e r e n t i a t i o n of sub-associations, v a r i a n t s 
and sub-variants; one, Kobresia s i m p l i c i u s c u l a , i s a l o c a l (Upper 
Teesdale) character of the a s s o c i a t i o n . 
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Mapping u n i t s 8 , 9 and 14 are placed with the appropriate analyses from 
R a t c l i f f e (1966) and Shimwell (1965) i n the £qui£e_to£um variegati^. This 
i s unique to Widdybank F e l l and has a S^e£l£ri^a_var. (m.u, 8) and a Juncus 
jtrd^Dyumi£-£7mi£stoma5s^^ gravel flushes Pigott 1956). The l a t t e r 
i s d i v i s i b l e into the £uncus_tri£lTmis_sub^var. (m.u. 9)> also d i f f e r a t i a t e d 
by Juncus a l p i n o a r t i c u l a t u s , and the Gymnosjbomum sub-var. (m.u. I 4 ) whose 
other d i f f e r e n t i a l s are Minuartia vema and Sagina nodosa. The 
mol^i^i£t£sum i s confined to various sub-montane parts of the north Pennines 
and the thali^ct^i£-£axi^rag£t£sum to the S c o t t i s h Highlands and Skye. 
The remaining sub-association, the £l£0£ha,r£t£sum, i s found i n the 
Highlands, on Skye and on Widdybank, i t s only E n g l i s h s t a t i o n j both 
v a r i a n t s are present here. The Saxif^raga-Sc£i5ii^ium_var., Succi^sa £ub;-var., 
Jujicus_a£Ujtifl£iuB_faci_e£ occurs on Widdybank as mapping u n i t 11 (and as 
P i g o t t ' s (1956) t u r f y marshes); the other f a c i e s (and members of the 
v a r i a n t ) are found i n the S c o t t i s h l o c a l i t i e s . Each sub-variant of the 
ty2.i£al v a r . - Na£dus_sub-var. (m.u. 12) and iy£.i£al sub-var. (m.u, 13) -
i s present on Widdybank P e l l and i n c e n t r a l and north-west Scotland, but 
the E n g l i s h l o c a l i t y i s the c h i e f s i t e f o r the l a t t e r . 
C e r t a i n p a r t s of the S^esl£ri_oj4Ies£bromi£n ass o c i a t i o n , the S^e£lario-
£ari£etum 2ul^i£a£i£ Shim. I968 emend. (Table Y) have been described from 
Widdybank and Cronkley F e l l s only. The consideration given to the 
p o s s i b i l i t y of e r e c t i n g a separate sub-association, d i f f e r e n t i a t e d by Carex 
c a p i l l a r i s , Cladonia arbuscula. Polygonum viviparum, Ditrichum f l e x i c a u l e 
and V i o l a r u p e s t r i s , f o r t h i s area has already been mentioned. This was, 
however, r e j e c t e d as these species' ebnstan'oil's'' w®^® only about I I I and 
with the addition of the analyses from the present survey there was the 
p o s s i b i l i l ^ r that Shimwell's o v e r a l l view of the assoc i a t i o n was becoming 
d i s t o r t e d . Nevertheless, i t seems c l e a r that c e r t a i n components of the 
£ub-as£._-t2PicHF are confined to these F e l l s , i . e . the Kobr£Sia (m.u. l ) and 
Rh^^ti^dium (m.u. 2) subrvars. of the £arex £ri.c£t£ium_var., the £a2JLuna-
an£ejti3im_var. (m.u. 4) and the ty£^i£al (m.u. 6) and £arex l^e£ido£arpai 
(m.u. 7) sub-vars. of the Kobr£sia_var., s e v e r a l of which have previously 
been described by Shimwell ( 1968) . The remaining two mapping u n i t s (3 and 
5) form p a r t of the ^^±oal v a r . which i s much more widespread i n the north 
Pennines. The sub-ass. dr^adetosum i s present on Cronkley but i s also i n 
L i t t o n d a l e ( Y o r k s h i r e ) ; Shimwell mentions the occurrence i n a s i n g l e 
l o o a l i l y on Widdybank (not covered i n the present survey) of the Bub-eiS£. 
£f S ^ a x i f r ^ a T^^oldes and £o£h]Leari^a_alpjjia, c h i e f l y found on the limestone 
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slopes of Mickle, L i t t l e and Great Don F e l l s above 2,100 f t (640m). 
I t i s seen i n t h i s a s s o c i a t i o n , a l s o , that some of the Teesdale 
assemblage are instrumental i n d i f f e r e n t i a t i n g s e v e r a l of i t s components. 
Shimwell (1968, I969) remarks that the ^ e£l£rio-Caric£tumjp 
communities i n Teesdale d i f f e r on two counts from those i n the Craven 
d i s t r i c t (another part of the north Pennines with a d i s t i n c t i v e plant 
assemblage). ' ^ y are poorer i n Me£obromion species and have a r i c h e r 
complement of Kobr£sio-l^adion species. Indeed, some of the Teesdale 
vegetation i s more c l o s e l y r e l a t e d to the l a t t e r a l l i a n c e than are any 
other representatives of the a s s o c i a t i o n . These comments, i n conjunction 
with those above concerning the p o s s i b i l i l y of erecting a separate sub-
a s s o c i a t i o n of the S^e£l£rio-Cari^C£tim_j)ulica^^ for Teesdale, h i g h l i g h t 
the d i s t i n c t i v e nature of the S^e£l£ri_o-M£s£bromi£n communities on 
Widdybank and Cronkley F e l l s . 
The occurrence i n Teesdale of communities of the £e£l£ri^o-Cari^c£tum 
Tguli£ari£ which has i t s centre of d i s t r i b u t i o n and i s at i t s most 
t y p i c a l f a r t h e r to the south and at lower a l t i t u d e s , i s complemented by 
the presence of representatives of the Pingui£Xjlo-Cari^c£tuai_di 
which i s more widespread i n the S c o t t i s h Highlands, often up to 2,900 f t 
(884JI1). I n contrast to the abundance of lowland species i n the 
^e£l£rj^o-Card^C£tm_j)uli^cari^s, two of the f i v e characters of the 
Pingui£uLo-^aric£tum ( T o f i e l d i a p u s i l l a and Eobresia s i m p l i c u i s c u l a ) are 
a r c t i c - a l p i n e i n d i s t r i b u t i o n . Furtheimore, the sub-ass. eguisetosum 
vari£gati which i s exclusive to Widdybank (and probably Cronkley) F e l l 
i s p r i n c i p a l l y defined by a r c t i c - a l p i n e or montane species. 
The d i s t i n c t i v e phytogeographic p o s i t i o n of Widdybank and Cronkley 
F e l l s i s f u r t h e r brought out by Bradshaw's ( l 9 7 0 ) consideration of the 
of the JTational Grid and 
d i s t r i b u t i o n i n B r i t a i n according to 10 km. squares/of twelve members of 
the Teesdale assemblage, mostly characters of the Br£m£talia/Se£l£rio-
Me£obr£mdx>n or Tofi£ldi£talia/£^ Only i n 35/82 which 
inc l u d e s p a r t s of Widdybank and Cronkley do a l l twelve occur; seven are 
foxind i n 35/83 (the nofthem end of Widdybank) and i n the S c o t t i s h 
Highlands there i s one square with f i v e and some >ri.th foiir. I n most of 
the B r i t i s h l o c a l i t i e s of these species, however, only one i s present. 
The Zurich-Montpellier techniques of phytosociological a n a l y s i s has 
provided a f i n n b a s i s f o r the comparison with vegetation i n other parts 
of B r i t a i n and i n Europe as a whole of the communities containing these 
and the other members of the Teesdale assemblage. I t i s to be hoped 
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t h a t f u r t h e r B r i t i s h studies along these l i n e s w i l l be undertaken 
more r e a d i l y than has often been the case i n the past. 
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APPMJDIX A 
S C A L E § O F S O C I A B I L I T Y AND COVER^/IBUNDANCE 
S o c i a b i l i t y c l a s s e s 
S o c i a b i l i t y 1 - growing once i n a place, s i n g l y 
" 2 - grouped o r tufted 
3 - i n troops, small patches or cushions 
" 4 - i n small colonies, i n extensive patches 
or forming carpets 
" 5 - i n great crowds or pure populations 
Domin s c a l e of cover/abundance values 
C l a s s + - a si n g l e i n d i v i d u a l , cover small 
1 - scarce, 1-2 i n d i v i d u a l s , cover small 
2 - l e s s than 1^ 
3 - 1 to 4fo 
4 - abundant, cover 5-t6f205^ 
5 - •abundant, cover 20 to 25^ 
6 - 25 to 33/o 
7 - 33 to 50/0 
8 - 50 to 1% 
9 - 75 to 90^ 
10 - 90 to 100^ 
(+) - sp. outside area of Aufnahme although i n 
s i m i l a r vegetation 
o 
( s u p e r s c r i p t ) 
- of low v i t a l i t y 
Cover/abundance i s followed by s o c i a b i l i t y i n most analyses, but 
where a si n g l e figure i s given i t r e f e r s to cover/abundance. 
APPENDIX-B-(i) 
PRODUCTION OF THE VEGETATION MAPS 
1 P r a c t i c a l f i e l d d e t a i l s 
Both s e t s of v e r t i c a l a e r i a l photographs, each s u i t a b l e for 
stereoscopic viewing, were taken i n October I969 l^y Meridian Airways 
L t d . Pigs. C and D are copies of one member of each s e t . 
Mapping at 1 :2,500 ( c f . F i g . C) 
Each p r i n t , a t 1 :2,500 i n n a t u r a l colour, was enclosed between 
two sheets of dimensionally-stable p l a s t i c whose edges were bound by 
PVC tape to obtain a waterproof f i n i s h . The use of Mars "Staedler" 
p e n c i l s on the semi-matt overlay of " A s t r a f o i l " (manufactured by 
D.E.P. Ltd.) allowed corrections to be made during work i n the f i e l d . 
The semi-matt f i n i s h , however, caused some reduction i n l i g h t 
transmission. 
Each mapping l i n i t was distinguished on the overlays by the nvimber 
( o r , i n the case of €>nj^ by the l e t t e r ) r e f e r r e d to i n the vegetation 
d e s c r i p t i o n s i n P a r t I I . A small-scale mosaic of two mapping u n i t s 
of the same or d i f f e r e n t a l l i a n c e s was shown by two numbers (x, y ) . 
P l a c e s of hummock/hollow vegetation of d i f f e r e n t mapping u n i t s were 
i n d i c a t e d by a f r a c t i o n , the upper figure r e f e r r i n g to the unit of 
the hummock. 
Even at t h i s comparatively large s c a l e some vegetational d e t a i l 
had to be omitted. The smallest s i z e which i t was cartographically 
p o s s i b l e to show was 4 SQ. mni representing an area of 25 sq m on the 
ground; anything smaller than t h i s had to be included i n one of the 
types o f complex mentioned above or s l i g h t l y enlarged or ignored. "'^r^ 
As necessary, ebilargements were made of Vegetation forming a narrow 
band around another type, e.g. blanket bog hummock, or s i t u a t e d 
alongside a stream. The combination, found i n the channels l e f t by 'z'b.'? 
mining excavations, of one vegetation type along the base with others 
on the near v e r t i c a l s i d e s , could not be shown as such but had to be 
represented by the noimal s t r i p e d complex for a mosaic. 
Ten vegetation types, each of l i m i t e d d i s t r i b u t i o n , coiild not be 
assigned to any mapping u n i t nor, i n i t i a l l y , to any syntaxonomic u n i t . 
I n general they were i n places of high disturbance due to f l u c t u a t i n g 
water-table or trampling. A separate system of numbering was used for 
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these and species l i s t s were made. I t was subsequently found that 
two of these types could be considered with the nodal group of the 
_Cari£i£n_curjto-ni_grae although they were not referable to t h i s 
a l l i a n c e only. 
Mapping at 1:10,000 ( c f . P i g . D) 
The black and white a e r i a l photographs ( a t 1:7,500) were printed 
d i r e c t l y on to weather-resistant P r o j e c t i o n Durafilm Opal (manufactured 
by C r i t e r i o n ( P l a t e s , Papers and Films) Ltd.) and thus could be used 
without p r o t e c t i v e overlays. Mapping was c a r r i e d out using an 0.2 mm 
Rotring Rapidograph pen and waterproof Peliken S p e c i a l ink which could, 
however, be removed by the appl i c a t i o n of water with firm pressure. 
The mapping u n i t s were thePOnodal groups except f o r those a l l i a n c e s 
represented by only a s i n g l e nodum, i . e . mapping was at the a l l i a n c e 
l e v e l . As the smallest s i z e delimitable on the map (2x2mm) 
represented 21 x 21m on the ground a t 1:10,000, large areas of the P e l l 
had to be shown as mosaics and indicated as described below. Even so, 
a considerable amount of d e t a i l was l o s t a t t h i s s c a l e compared with 
the other, which was four times greater. Some of the e f f e c t s of t h i s 
can be seen i n a comparison of Pigs. C and D; see also Methods -
P a r t I , Section ( i i ) . 
2 Colouring scheme employed 
Because of i t s relevance to the foregoing, the colouring scheme 
i s described here although, following the sequence of operation, i t 
should come a f t e r the next s e c t i o n . 
The colours used i n both maps are the same and follow the 
accepted p r a c t i c e i n continental Europe. Red/implies dry vegetation; 
blue, wet vegetation; yellow, man-influenced vegetation; green, 
woods or wood derived; p a s t e l shades are used throughout. The 
a l l i a n c e s are, therefore, designated as follows (symbols being employed 
f o r vegetation of very small a r e a ) : 
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Colour/symbol 
pink 
purple ( o r ' v') 
yellow 
l i g h t blue 
dark blue 
gold-brown 
l i g h t brown 
dark green 
l i g h j green 
mid-green 
(Sub-) A l l i a n c e . 
Seslerio-Mesobromion 
Thlaspeion'calaminariae 
Ranunculo-Anthoxanthion 
Ca r i c i o n curto-nigrae) 
C a r i c i o n davallianae 
E r i c i o n t e t r a l i c i s 
Erico-Sphagnion 
V i o l i o n caninae ) 
Empetrion n i g r i ) 
Androsacion v a n d e l l i i 
Cratoneurion 
Class 
Pestuco-Brometea 
Violetea-calamineriae 
Molinio-Arrhenatheretea 
Parvocaricetea 
Oxycocco-Sphagnetea 
Nardo-Callunetea 
Asplenietea r u p e s t r i s 
Montio-Cardaminetea 
A n e u t r a l colour a t 1 :2,500 i n d i c a t e s u n c l a s s i f i a b l e vegetation 
and a t 1 :10,000 a m \ i l t i - a l l i a n c e complex. 
At both s c a l e s , a mosaic of two a l l i a n c e s i s shown by a v e r t i c a l 
s t r i p i n g of the relevant colours; at 1:2,500 the hummock/hollow 
mosaics involving two a l l i a n c e s are depicted by dots representing 
the hummock vegetation upon a backgroiind of th^ coloxir for the 
hollows. At 1 :10,000 black dots are overprinted on v the colour 
f o r an a l l i a n c e occupying only 85 to ^ O^ of the area. 
The mapping u n i t s at 1:2,500 are each distinguished on the map 
by t h e i r reference numbers since i n nearly a l l cases the same colour 
i s used f o r more than one nodum. At 1:10,000 there i s but a sin g l e 
mapping u n i t i n an a l l i a n c e and separate i d e n t i f i c a t i o n i s necessaiy 
only f o r the complexes of s e v e r a l a l l i a n c e s each of which i s 
di s t i n g u i s h e d on the map by a l e t t e r . 
Areas l a c k i n g vegetation due to na t u r a l or anthropogenic causes 
are shown a t both si&u^ieSeo by black s t i p p l i n g . 
3 Photogrammetric and cartographic procedures 
The 1 :2 .500 photographs with overlays and those a t 1:7,500 were 
passed to the Department of Surveying, U n i v e r s i t y of Newcastle-upon-
Tyne, for photograrametric handling i n preparation for the production 
o f the topographic and vegetation maps. The processes were the same 
f o r the 1 :10,000 map and for the f i v e at 1 :2 ,500. Four of these were 
based on an area, 1 km sq, of the National G r i d and the f i f t h was a 
s l i g h t l y enlarged 1 km sq. 
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The material passed through the following photogrammetric and 
cartographic stages: 
( a ) Using a Wild A8 stereo p l o t t e r , a base map of the vegetation 
boundaries, corrected f o r v e r t i c a l displacement and other 
d i s t o r t i o n s , was drawn on to a dimensionally"Stable p l a s t i c -
based f i l m ("Ozatex"). This corresponded with two s i m i l a r 
maps of contours and of r i v e r s and roads on the same material, 
(b) A "guide image", e f f e c t i v e l y a "negative" was produced. 
This was a reproduction of the base map on " a s t r a s c r i b e " , 
a f i l m with a coloured coating which was marked with a 
sapphire-pointed s c r i b i n g t o o l . 
( c ) A contact process r e s u l t e d i n the formation of a " p o s i t i v e " , 
a b l a c k - l i n e d image on c l e a r f i l m . S i m i l a r p o s i t i v e s were 
made for the contours and for the roads and r i v e r s . 
' ^4 ) Numbering, l e t t e r i n g e t c . was added to the p o s i t i v e s . 
( e ) Prom each p o s i t i v e s e v e r a l " s t r i p masks" were produced. 
T h e i r number depended upon the number of strengths of the 
primary colours - red, blue, yellow - to be used i n p r i n t i n g 
each map sheet. The s t r i p masks were formed i n a contact 
process whereby the vegetation bovindaries were etched on to 
an orange-coated f i l m . 
( f ) The coating of- the f i l m was removed for those areas which 
were to be pr i n t e d i n colour. 
(g) A " p o s i t i v e " on a photographic dimensionally-stable f i l m 
was made by a contact process by which the areas to be 
were 
printed/rendered black. Numbers and l e t t e r s were added to 
(iX/ the areas of vegetation. 
(h) The following p r i n t i n g p l a t e s vfere produced and used i n 
the order given: 
s e p i a - topographic contours. National Grid, l e t t e r i n g ; 
black - vegetation boiindaries and numbers, "boxes" for 
key, e t c . ; 
yellow ) 
blue ) various strengths - given t^r l i n e screens 
red ) 
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SOIL ANALYSES 
The s o i l analyses were c a r r i e d out by Dr. M. Homung of the 
Nature Conservancy Welsh O f f i c e , Bangor, North Wales, who worked i n 
conjunction with the author to obtain representative s e t s of s o i l 
samples from each nodum. Dr. Homung has provided the f i e l d 
d e s c r i p t i o n s of the p r o f i l e s and the r e s u l t s of the p h y s i c a l and 
chemical analyses which have been discussed i n t h i s work. His 
teiminology for the s o i l Ijypes has been based upon the current (1972) 
p u b l i c a t i o n of the S o i l Survey of England and Wales. 
F i e l d methods ' 
S i x 6" by 1" diameter cores were taken at each sample s i t e and 
bulked f o r a n a l y s i s . I n some instances parts were dug and deeper 
samples taken of the mineral horizon below a comparatively humus-rich 
s u r f a c e . I n cases of hummock/hollow topography, each element was 
described and analysed separately. 
Laboratoiy methods 
The samples were bixlked f o r a n a l y s i s . 
pH : samples a i r dried; lOg mixed with 25ml d i s t i l l e d 
water f o r estimation. 
Loss on I g n i t i o t i ; samples a i r dried a t 109°O; percentage^weight; 
TLTO^IO loB§ determined/afier*~ign±tion f o r 16 hours at 
375°C. At 375°C calcareous material contributes 
only s l i g h t l y to the breakdown, therefore the l o s s 
can be taken as an i n d i c a t i o n of the humic content. 
Phosphate (PgO^); "extractable" i n a c e t i c acid; expressed as 
mg P205/lOOg sample. 
Calcium carbonate: equivalent was c a l c u l a t e d from the volume of 
carbon dioxide evolved from calcareous samples on 
treatment with a c i d i n a C o l l i n s Calcimeter. 
Calcium : (and other exchangeable cations not ci t e d ) 
extracted by shaking 5g s o i l with 200 ml neutral 
N ammonium acetate for one hour, then f i l t e r i n g 
the e x t r a c t for a n a l y s i s . Calcium was deteimined 
by atomic absorption spectrophotometiy. The 
q u a n t i t i e s are quoted as m i l l i - e q u i v a l e n t s per 
lOOg airr±ry (35°C) s o i l . 
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Lead and Zinc : lOg s o i l shaken with 25O ml/E a c e t i c a c i d f o r 
two hours; 5O ml aliquots removed, remainder 
shaken f o r iUrther I 4 hours. Concentrations 
of l e a d and zinc (ppm) determined on EEL 24O 
4t©ili@ jibsorption Spectrometer. Resxilts given 
(ppm) are those following shaking f o r 16 hours. 
Only a s e l e c t i o n of samples was analysed. 
T o t a l Nitrogen; determined on a i r - d i y s o i l on a weight 
percentage b a s i s . The s o i l was digested with 
HgSO^, K2S0^, and HgO and the determination 
c a r r i e d out by putting the digests throiigh an 
Autoanalyser using the indo-phenol blue 
co l o r i m e t r i c r e a c t i o n . 
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